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6,9-DISUBSTITUTED 2-fTRANS .f4.AMINOFYCTX)HEXYI^AMTNO]PURINES 

The present invention relates to 6,9-disubstituted 2-[trans-(4-aminocyclohexyl)amino]- 
purines and methods of using the same for antineoplastic agents or for treatment for neuronal 
injury and degeneration. 

BACKGROUND OF THE INVENTION 
Cell division, in both normal and neoplastic cells, is a tightly controlled event which 
occurs by defined stages. Quiescent cells which are not actively dividing, are in the G 0 phase, as 
are those terminally differentiated or in a state of temporary arrest. The first phase is the first 
gap (G,) phase during which the cell prepares to synthesize DNA. In late G, phase at what is 
termed a restriction point or R point, the cell commits to entering S phase during which DNA 
synthesis occurs. Upon completion of S phase, the cell enters the second gap (G,) phase during 
which the cell prepares to divide, which is followed by mitosis, or M phase. 

Initial experiments in cell cycle regulation revealed the existence of a protein called 
"Maturation Promoting Factor" (MPF), a heterodimer with kinase activity. Later, comparison 
of subsequently identified proteins and their underlying genes revealed a family of yeast genes 
known as cell division control (cdc) genes. Further experiments demonstrated that some of the 
cdc genes encode kinases, and were later called cyclin-dependent kinases (cdks). As the result 
of this reclassification, some cell cycle proteins have dual designations, such as cdkl which is 
also known as cdc2. The kinase component of the MPF is now identified as p34 cdcJ and the 
regulatory subunit of MPF is now called cyclin B. Cyclins were first identified as proteins 
whose levels oscillated during the cell cycle and were specifically degraded at mitosis. To date, 
animal cyclins A-I and cdks 1-8 have been identified. To further complicate nomenclature, 
subtypes of cyclins and cdks have been identified, such as cyclins B 1 and B2. 

Subsequent research on cell regulation has demonstrated that the stages of cellular 
division are achieved in part by modulation cyclins and cyclin-dependent kinases (cdks). 
Cyclins sequentially regulate cdks and are characterized by a 100 amino acid homology region 
termed the "cyclin box" which is involved in binding a protein kinase partner. Cdks are closely 
related in sequence and size (35-40 kDa) and are defined as protein kinases activated by bound 
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cyclin regulatory subunits. Cdks contain a conserved active-site cleft of approximately 300 
amino acids that is characteristic of all eukaryotic protein kinases. Thus, both the cyclins and 



cdks appear to be highly conserved protein families. 

. Isolation of individual cyclins and cdks has enabled further identification of the roles 
5 and interactions of each component in cell cycle phase transitions. Excess levels of cdks persist 
throughout the cell cycle. Activation of cdks occurs upon cyclin synthesis and binding to the 
catalytic cdk subunit, the result of which is stimulation of the cdk serine/threonine kinase 
activity. Complete cdk activation requires phosphorylation on a conserved threonine residue 
located in the T-loop by a cyciin-dependent kinase activating kinase (CAK), which is itself a 
10 cdk/cyclin complex composed of cyclin H and cdk?, and a third protein of about 32 kDa. 

Inactivation of the cdk-cyclin complex can result from the phosphorylation of a 
threonine and/or tyrosine residue in the ATP-binding site of the cdk or from binding of one of a 
number of endogenous inhibitor proteins. 

In G ( phase, D-type cyclins bind to several different cdks, including cdk2, cdk4, cdk5 
15 and cdk6, but are most commonly associated with cdk4 and cdk6. D-type cyclins are thought to 
act as growth factor sensors, which link cell cycle progression to external cues. Cyclin E-cdk2 
complexes appear in the mammalian cell cycle after the D-type cyclin-cdk complexes. Cyclin 
E synthesis is tightly regulated and occurs in late G, and early S phase. The cyclin E-cdk2 
complex is essential for the cell to begin DNA replication. 
20 The G, cyclins, cyclin D and cyclin E, are transiently produced proteins, with a half-life 

of about 20 minutes. The short half-life is thought to result from a PEST sequence in the C- 
terminal regions of these proteins, the degradation of which appears to be mediated by the 
ubiquiti nation pathway. 

The G 2 cyclins, cyclin A and cyclin B, are stable throughout interphase and specifically 
25 destroyed at mitosis through an ubiquitination pathway. Both cyclin A and cyclin B2 appear to 
be degraded only when complexed with their cdk partner [cyclinA-cdk2 and cyclin A/B- 
cdkl(cdc2)]. However, cyclin B I destruction is connected with the integrity of the mitotic 

apparatus at the endof metaphase. If the spindle is incorrectly assembled^or chromosomes- ~ 

incorrectly aligned, then cyclin B l destruction is prevented. 
30 Retinoblastoma protein (Rb), a 1 05 kDa nuclear phosphoprotein, is a substrate of cyclin- 

cdk complexes of cdks-2, 4 and 6 in G, phase and functions as one of the major checkpoint 
controls in the cell cycle via carefully orchestrated phosphorylation and dephosphorylation. In 
'Gq/G,, Rb exists in a hypophosphorylated state. As the cell progresses into late G,, Rb becomes 
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hypeiphosphorylated by D-cyclin complexes, which inactivates Rb and drives the cell into S 
phase resulting in cell cycle progression and cell division. This state of hyperphosphorylation of 
Rb remains in G 2 . During late M phase, Rb is dephosphorylated, thus returning to the 
hypophosphorylated state. Phosphorylation of the Rb protein alters its binding characteristics; 
in the hypophosphorylated state, Rb binds to and sequesters specific transcription factors, such 
as E2F, the binding of which prevents the exit from the G, phase. Once cdks • 

hyperphosphorylate Rb, the transcription factors are released which can then activate 
transcription of genes necessary for S phase progression, for example, thymdine kinase,-/n>c; 
myb, dihydrofolate reductase, and DNA polymerase-a. 

Localization ofcyclin-CDK complexes is also very suggestive about the role each ' 
complex plays in the pathway. Nuclear cyclins A and E bind to pl07 and pi 30. possibly 
because they are in the nucleus. Mammalian cyclin B 1 accumulates in the cytoplasm in G 2 
phase and translocates into the nucleus at the beginning of mitosis. Cyclin B associates with 
the spindle apparatus, in particular with the spindle caps, and it is thought that the cyclin B-cdc2 
kinase may be involved in the formation of the spindle through phosphorylating components of 
the mitotic apparatus. In addition, cyclin Bl is part of a feedback mechanism ensuring correct 
assembly of the metaphase mitotic apparatus. Human cyclin B2 is almost exclusively : 
associated with the membrane compartment, and in particular the Golgi apparatus. Cyclin B2- 
cdc2 is involved in the disassembly of the Golgi apparatus when cells enter mitosis. 

Cdc2-cyclin B kinase is a key mitotic factor which appears to be highly conserved and is 
thought to be involved in cell cycle transitions in all eukaryotic cells. Histone HI is a substrate 
for cdc2-cyclin B; histone HI is selectively phosphorylated on specific sites in mitosis, which is 
thought to be important for chromatin condensation. The cdc2-cyclin B complex also " 
phosphorylates lamin, which is responsible for nuclear lamina breakdown. The nuclear lamina 
is made up of a polymer of lamin subunits that are hyperphosphorylated at mitosis, and this 
phosphorylation irresponsible for their disassembly. Lamins are part of the intermediate 
filament family of proteins, and cdc2-cycIinB phosphorylates a subset of the sites ' 
phosphorylated at mitosis on the cytoplasmic intermediate filament subunits, vimentin and 
desmin. Thus, the cdc2-cyclinB complex is involved in the reorganization of the cell ' 
architecture at mitosis. . • 

In addition, cdc2-cyclin B is involved in the reorganization of microfilaments, through 
phosphorylation ofnon-musclecaldesmon; an 83 kDa protein that binds to actin and ' 
calmodulin, and inhibits actomyosin ATPase activity.' At mitosis.'caldesmon is phosphorylated ' 
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by cdc2-cyclin B; which, weakens its affinity for actih and causes it to dissociate from 
microfilaments. 

Cdc2-cyclin B is implicated in actomyosin filament regulation, by phosphorylating the 
myosin in the contractile ring, which divides the cell into two (cytokinesis). In metaphase, the 
myosin II regulatory light chain (MLC) is phosphorylated on two main sites at the N-terminus. 
Once phosphorylated, the myosin is prevented from interacting with actin. At anaphase, these 
two sites are dephosphorylated. 

Cdc2-cyclin B also plays a role in reorganization of the membrane compartment at 
mitosis. For example, cdc2-cyclin B phosphorylates rablAp and rab4p. When rab4p is 
phophorylated by cdc2-cyclin B, it dissociates from the membrane compartment. 

At mitosis, most forms of transcription are inhibited. Again, cdc2-cyclin B plays a role 
in inhibition of pol Ill-mediated transcription by phosphorylating TFIIEB. Given that pol I, pol 
II and pol Hi-mediated transcription share several common factors, such as TATA-binding 
protein (TB A), it is likely that cdc2-cyclin B is involved in down-regulating all forms of 
transcription at mitosis. 

Given the importance of cyclin/cdk complexes in triggering cell cycle division, they are 
under tight regulatory mechanisms. Since their initial discovery, cyclins and cdks have been 
shown to interact with other transcription factors and proteins involved in a broad range of 
cellular pathways. Cdk7 has been identified as a component in transcription factor IIH (TFIIH), 
which contains the RNA polymerase II C-terminal domain (CTD) kinase activity. More 
recently, cdk8 which partners with cyclin G, has also been discovered to phosphorylate the 
CTD of RNA polymerase II, but does not appear to possess CAK activity. Thus, it is clear that 
cdks participate in a broad range of cellular functions in addition to cell cycle regulation. CDK- 
inhibitor proteins (GDIs) are small proteins that bind and inactivate specific cyclin-CDK 
complexes, or monmeric CDKs. These inhibitors can be grouped into two families based on 
sequence and functional similarities. The INK4 family includes pl5 INK4B , pl6™ K \ pl8 and pl9 
which specifically bind cdk4 and cdk6. pi 6 WIW and pl5 iNK4B contain four ankyrin repeats and, 

High cellular levels of p 1 6 results in inactivation of cdk4 because p 1 6 binds cyclinD- 
cdk4 and cyclin D-cdk6 complexes. The gene for pl6 INK4 (MTS1) is recognized as a potential 
tumor suppressor gene, as it is rearranged, deleted or mutated in a large number of tumor cell 
lines, and in some primary tumors. In one study of hereditary melanoma, about half the 
families had germline mutations in the pl6 w ™ gene. Rb is a repressor of p!6 WK4 . Inactivation 
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of cellular Rb, either by mutation or viral antigens, correlates with increased levels of pi 6™". ' 
P16 NK4 , pl5 1NK4B , and pl8 inhibit binding of cyclin D with cdk4 and cdk6. 

The second family of CDIs is the Kip/Cip family.which includes p 2l Ci " I WAF I i p 27 Ki " 
and pSl** 2 . p27 ,CIP, is present in proliferating cells in a latent or masked form: Upon 
stimulation, p27 K " > ' is unmasked and. binds to and inhibits cyclin-CDK4/6 complexes. The 
Kip/Cip family proteins have strong homology in the N-terminus, the region that binds the 
cyclin-cdk complexes. The Kip/Cip family proteins preferentially bind to and inhibits cyclin- 
cdk complexes involved in the G, and S phase complexes over those involved in the M phase. 

P21 (also known as WAFl.Cipl and Sdil) is induced by p53 and forms a ternary 
complex with proliferating cell nuclear antigen (PCNA), a subunit of DNA polymerase 5 in ' 
several cyclin-CDK2 complexes, including cyclins A. Dl and E. P21 WAF1 expression in 
growing, quiescent and senescent cells correlates with a role as a negative regulator of S phase 
entry. P21 WAF -' mRNA is upregulated as cells become senescent or quiescent, and after serum 
stimulation of quiescent cells, and decreases as cells enter S phase. p2 1 inactivates cyclin E- 
cdk2, cyclin A-cdk2, and cyclins D1-, D2- and D3-cdk4 complexes. 

-Genetic analysis of numerous human tumors reveals a disproportionate numer of altered 
cell cycle proteins, and it is this aberration that is thought to cause abnormal cell cycle. For ' 
example, cyclin Dl is the bcl-1/PRADl proto-oncogene that is either overexposed or 
deregulated in a variety of human tumors. The cyclin D1/CCND1 gene, located at chromosome 
1 lql3, is amplified in a number of cancers, mainly breast and non-small cell lung carcinomas. 
This correlates with the observation that overexpression of cyclin Dl is a common feature in the 
tumors with this specific 1 lq 13 amplicon. The gene for pl6 is rearranged, deleted or mutated 
in a large number of tumour cell lines, and in some primary tumours. Mutations in cdk4, 
specifically an Arg24Cys mutation, has been identified in two unrelated hereditary melanoma 
25 families. This mutation was found in 1 1/1 1 of the melanoma patients, 2/17 unaffecteds and 0/5 
spouses (Zuo, L., et al., Nature Genetics 12 1996:97-99). This mutation has a specific effect on : 
the pl6 INK4a binding domain of cdk4, but has no affect on the ability to bind to cyclin D and 
form a functional kinase. As a result of this mutation, the cyclin D/cdk4 complex is resistant to 
normal physiological inhibition by pl6 ,NK41 . Other studies have demonstrated that about half 
the familial melanoma kindreds show evidence of linkage to the region of chromosome 9p2 1 
that contains the pie 1 ™' gene. The types of pl6' N1 «° mutations identified include a nonsense 
mutation, splice donor mutation, an unidentified mutation that prevents P 16 ,NK4a transcription, 
and 3 missense mutants that are unable to bind to cdk4 or cdk6. Overexpression of cdk4 as a 
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result of gene amplification has been identified in a study of 32 glioma cell lines (He, J., et al., 
Cancer Res. 54:5804-5807, 1994). This alteration was observed among the ten cases having 
intact p 1 6 genes. "Genetic analysis of glioma cell lines revealed that 24 of 32 glioma cell lines 
had one of two alternative genetic alterations, each of which indicates that increased cdk4 
5 kinase activity is important to glial tumor development. Cdk4 maps to the long arm of 

chromosome 12 and is found overexpressed in certain tumors because of its amplification as a 
component of an amplicon that includes other relevant genes, such as S AS and MDM2. All of 
the above conditions lead to activation of cdk4. Overexpression of cyclins B 1 and E in 
leukemic and solid tumor cell lines, as well as altered patterns of cyclin E expression in breast 

10 cancer has also been reported. 

Cellular hyperproliferation occurs in a number of disease states. The most common 
hyperproliferative diseases are neoplasms, which are typically named according to the original 
source of the hyperproliferative tissue. Neoplasms are defined as new growths of animal or . 
plant tissue that resemble more or less the tissue from which it arises, but serve no physiologic 

15 function, and are benign, potentially malignant or malignant in character. Neoplasms arise as 
the result of loss of normal controls, leading to unregulated growth. Neoplastic cells may lack 
differentiation arid acquire the ability to invade local tissues and metastasize. Neoplasms may 
develop in any type of tissue of any organ at any age. The incidence, and mortality rate; of 
neoplasms generally increases with age, with certain neoplasms having peak incidence between 

20 the ages of 60 and 80 (e.g. prostate, stomach and colon). However, other neoplasms have a 
peak incidence from birth to 10 years of age (e.g. acute lymphoblastic leukemia). Diet, 
exposure to carcinogens, particularly use of tobacco, and familial predispositions also affect 
incidence of particular neoplasms. 

Neoplastic cells differ from normal cells in a number of important aspects, including 

25 loss of differentiation, increased invasiveness and decreased drug sensitivity. Another 

important difference is the unchecked growth of cells, which is thought to result from loss of 
normal cellular control mechanisms of these cells are either deactivated, bypassed or otherwise 

— ~ -disregarded,-leaving the-neoplastic cellsto proliferate-without regard-to the normal controlling ~ 
mechanisms. 

30 Neoplasm is an abnormal mass of tissue, the growth of which exceeds and is uncoordinated 
with that of the normal tissue, and persists in the same excessive manner after cessation of the 
stimuli which evoked the change. • 

Neoplasms are classified as either benign or malignant. Benign neoplasms exhibit slow, 
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localized growth that is usually circumscribed due. to their encapsulation by a fibrous 
connective tissue capsule. Whereas benign, neoplasms rarely cause the death of the organism, 
untreated malignant neoplasms have a high probability of killing the organism. Malignant 
neoplasms are generally nonencapsul.ated, and usually exhibit a more rapid growth rate. 
Malignant neoplasms often invade surrounding tissues and vessel and spread to distant body 
sites. Malignant neoplasms are generically described as."cancer" or as "tumors"; the latter term 
denotes swelling. 

Myeloproliferative disorders are a group of disorders characterized by abnormal 
proliferation by one or more hematopoietic cell lines or connective tissue elements. Four 
disorders are normally included as myeloproliferative disorders: polycythemia vera (primary 
polycythemia; Vaquez' Disease), myelofibrosis (agnogenic myeloid metaplasia), chronic 
myelogenous leukemia and primary (essential) thrombocythemia. Acute leukemia, especially 
erythroleukemia, and paroxysmal nocternal hemoglobinuria are also classified as 
myeloproliferative disorders. Each of these disorders is identified according to its predominant 
feature or site of proliferation. Although each results from proliferation of different cells, each 
has been shown to be caused by a clonal proliferation arising at the level of a pluripotent stem 
cell, which causes varying degrees of abnormal proliferation of erythroid, myeloid, and 
megakaryocyte precursors in the bone marrow. All myeloproliferative disorders have a • 
tendency to terminate in acute leukemia. 

Leukemias are malignant neoplasms of the blood-forming tissues. At least two viruses 
are associated with causing leukemias in humans. The Epstein-Barr virus is associated with 
Burkitfs lymphoma and the human T-cell lymphotropic virus, also called human acute 
leukemia/lymphoma virus (HTLV- 1 ) has been linked to some T cell leukemias and lymphomas. 
Exposure, especially prolonged exposure to chemical agents, such as benzene and some 
antineoplastics, or to ionizing radiation, genetic predisposition (e.g. Down's syndrome) and 
some familial disorders (e.g. Fanconi's anemia) result in predispositions to leukemias. 

Development of leukemias appears to occur through a single cell cycle through two or 
more steps with subsequent proliferation and clonal expansion. Leukemias are currently 
classified according to their cellular maturity; acute leukemias are predominantly 
undifferentiated cell populations and chronic leukemias are more mature cell forms. Acute 
leukemias are further divided into lymphoblastic (ALL, also known as acute lymphocytic 
leukemia) and myeloid (AML, also known as acute myelocytic, myelogenous, myeloblast*, 
myelomonoblastic) types. They may be further classified by morphologic and cytochemical - 
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appearance according to the French- American-British (FAB) classification or according to type 
and degree of differentiation. Chronic leukemias are classified as either lymphocytic (CLL) or 
myelocytic (CML). CLL is characterized by the appearance of mature lymphocytes in the 
blood, bone marrow and lymphoid organs. CML is characterized by the predominance of 
5 granulocytic.cells of all stages of differentiation in blood, bone marrow, liver, spleen and other 
organs. 

Myelodysplasia Syndrome (MDS) is characterized as a clonal proliferative disorder in 
which a normal or hyperc&lular bone marrow is associated with anemia and dysmyelopoiesis. 
Hemapoietic cells which may proliferate include erythroid, myeloid and megakaryocyte forms. 

10 MDS is a relatively new designation of group of disorders known as 

Preleukemia, Refractory Anemias, Ph-Chromosome-Negative Chronic Myelocytic Leukemia, 
Chronic Myelomonocytic Leukemia and Agnogenic Myeloid Metaplasia. The FAB system 
provides further classification of Myelofibrosis. 

Lymphomas are a heterogeneous group of neoplasms arising in the reticuloendothelial 

15 and lymphatic systems. The major types of lymphomas are Hodgkin's disease and non- 
Hodgkin's lymphoma, as well as the rarer Burkitt's lymphoma and mycosis fungoides. 
Hodgkin's disease is a chronic disease with lymphoreticular proliferation of unknown cause 
that may present in localized or disseminated form, and is further classified according to four 
histopathologic profiles. Non-Hodgkin's lymphomas are a heterogeneous group of 

20 diseases consisting of neoplastic proliferation of lymphoid cells that usually disseminate 

throughout the body. The former terms, lymphosarcoma and reticulum cell sarcoma, are now 
being replaced with terms that reflect that cell of origin and biology of the disease. The 
Rappaport classification is based on the histopathology; on the degree of the differentiation of 
the tumor; and on whether the growth pattern is diffuse or nodular. The Lukes and Collins 

25 classification is based upon the cell of origin, specifically whether it is T cell or B cell derived, 
histiocytic (or monocytic) origin or unclassifiable. The International Panel Working 
Formulation of the National Cancer Institute categorizes non-Hodgkin's lymphomas using the 
above cl^sifications^ - — - - - v ~^ ' 

Burkitt's lymphoma is a highly undifferentiated B cell lymphoma that tends to involve 

30 sites other than the lymph nodes and reticulendoethlial system. Burkitt's lymphoma, unlike 
other lymphomas, has a specific geographic distribution, which suggests an unidentified insect 
vector and an infectious agent. Evidence points to the herpes like Epstein-Barr virus. 

Mycosis fungoides is an uncommon chronic T cell lymphoma primarily affecting the 
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skin and occasionally internal organs. • . . 

Plasma cell dyscrasias (PCDs), or monoclonal gammopathy, are disorders characterized 
by the disproportionate proliferation of one clone of cells normally engaged in immunoglobulin 
(Ig) synthesis, and the presence of a structurally and electrophoretically homogeneous IG or 
5 polypeptide subunit in serum or urine. The disorders may be primarily asymptomatic to 
progressive, overt neoplasms (e.g., multiple myeloma). The disorder results from 
disproportionate proliferation of one clone producing a specific Ig: IgG. IgM. IgA, IgD or IgE. 

Multiple myeloma, also known as plasma cell myeloma or myelomatosis, is a 
progressive neoplastic disease characterized by marrow plasma cell tumors and overproduction 
10 of an intact monoclonal Ig (IgG, IgA, IgD or IgE) or Bence Jones protein, which is free 

monoclonal k or X light chains. Diffuse osteoporosis or discrete osteolytic lesions arise due to 
replacement by expanding plasma cell tumors or a osteoclast-activating factor secreted by 
malignant plasma cells. - 

Macroglobulinemia, or primary or Waldenstrom's macroglobulinemia, is a plasma cell 
15 dyscrasia involving B cells that normally synthesize and secrete IgM. Macrogolbulinemia is 
distinct from myeloma and other PCDs, and resembles a lymphomatous disease. Many patients 
have symptoms of hyperviscosity, fatigue, weakness, skin and mucosal bleeding and so forth. 

Heavy chain diseases are neoplastic plasma cell dyscrasias characterized by the 
overproduction of homogenous y, a, u, and 8 Ig heavy chains. These disorders result in 
20 incomplete monoclonal Igs. The clinical picture is more like lymphoma than multiple 
myeloma. 

Hypersplenism is a syndrome in which circulating cytopenia is associated with 
splenomegaly. Treatment of patients with hypersplenism requires therapy for the underlying ' 
disease, not splenectomy. Lymphoproliferative and myeloproliferative diseases are some, but 
25 not the sole, causes of hypersplenism. Myeloproliferative disorders causing hypersplenism 
include polycythemia vera, myelofibrosis with myeloid metaplasia, chronic myelogenous " 
leukemia and essential thrombocythemia. Chronic lymphocytic leukemia and the lymphomas 

(including Hodgkin's disease) are specific lymphoproliferative disorders that may cause ' ' 
hypersplenism. • ' ■ . 

Lung tissue is the site for both benign and malignant primary tumors, as well as the site 
of metastasis from cancers of many other organs and tissues. Cigarette smoking causes an 
overwhelming percentage of lung cancers, estimated at over ninety percent of the cases in men 
and about seventy percent of the cases in women. Exposure to occupational agents such'as 
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asbestos, eradiation, arsenic, chromates, nickel, chloromethyl ethers, poison gas, and coke oven 
emissions is also associated with lung cancer. The most common types of lung cancer are 
~ squamous cell, smalfand large cell and adenocarcinoma.; ■ : ' ~ 

About ninety-five percent of the stomach cancers are carcinoma; less common are , 
5 lymphomas and leiomyosarcomas. Gastric carcinomas are classified according to gross 

appearance; protruding, penetrating (the tumor has a sharp, well-circumscribed border and may 
be ulcerated) and spreading or miscellaneous, which has characteristics of two of the other 
.'•types. - ■ 

Pancreatic cancers may be exocrine tumors,<which are mostly adenocarcinomas arising 
10 from duct cells rather than the acinar cells, or endocrine tumors, which include insulinoama. 
Gastrin-producing pancreatic tumors involving cells of the rion-f^type or in the duodenal wall 
can cause Zollinger-Ellison Syndrome, a syndrome marked by hypergastrinemeia. Sometimes 
other endocrine abnormalities, particularly with the parathyroids/or pituitary and adrenal glands 
cause a polyglandular disorder known as multiple endocring neoplasia (MEN). Non-(J islet cell 
15 tumors may cause a syndrome known as Vipoma Syndrome, which is characterized by 
prolonged massive watery diarrhea. 

Neoplasms of the bowel include tumors of the small intestine, tumors of the large 
intestine, and cancer of the colon and rectum. Benign small intestine tumors may arise from 
jejunal and ileal neoplasms, including leiomyomas, lipomas, neurofibromas, and fibromas. 
20 . Malignant small intestine tumors, such as adenocarcinomas, are uncommon, and typically arise 
in the proximal jejunum. Patients with Crohn* s disease of the small intestine are more prone to 
such adenocarcinomas rather than patients with Crohn's disease of the colon; In patients with 
Crohn' s disease, the tumors tend to occur distally in the bypassed or inflamed loops of the 
bowel. Carcinoid tumors typically arise in the small bowel, especially the ileum, and in about 
25 half the cases, multiple tumors exist. Kaposi' s sarcoma, which occurs frequently. in transplant 
recipients and AIDS patients, have gastrointestinal involvement in about half the cases. Lesions 
may occur anywhere in the GI tract, but are usually found in the stomach, small intestine, or 
^istal"colon7 

Tumors of the large bowel include polyps of the colon and rectum. Polyps are a mass of 
30 tissue that arises from the bowel wall and protrudes into the lumen. Polyps are classified on the 
basis of their histology, as tubular adenomas, tubulovillous adenomas, villous adenomas, 
hyperplastic polyps, hamartomas, juvenile polyps, polypoid carcinomas, pseudopolyps, 
lipomas, leiomyomas and even rarer tumors. ' " ' " . ' 
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Malignant tumors may. also arise in the anorectum. . These are epidermoid (squamous 
cells) carcinoma of the anorectum which comprise about three to five percent of rectal and anal 
cancers. . 

In Western countries, cancer of the colon and rectum are second to lung cancer in 
5 accounting for more new cases each year. In the USA, aobut 75,000 people died of these • 
cancers in 1989; about 70 % occurred in the rectum and sigmoid colon, and 95% were 
adenocarcinomas. 

Neoplasms of the liver include benign neoplasms, which are relatively common but 
often undetected, and malignant neoplasms. Hepatocellular adenoma is the most important 
10 benign liver neoplasm. Asymptomatic small hemangiomas occur in one to five percent of ' 
adults. Bile duct adenomas and other mesenchymal neoplasms also occur, but are relatively 
rare. Malignant neoplasms of the liver are the most common form of hepatic tumor, and the 
liver is a frequent site of bloodborne metastases, usually from lung, breast, colon, pancreas and' 
stomach primary tumors. The incidence of hepatocellular carcinoma is linked with chronic 
15 hepatitis B virus in certain parts of Africa and Southeast Asia. In North America, Europe and 
other areas of low prevelence, most of the patients have underlying cirrhosis. Fibrolamellar 
carcinoma is a distant variant of hepatocellular carcinoma with characteristic morphology of 
malignant hepatocytes enmeshed in lamellar fibrous tissue. Fibrolamellar carcinoma usually 
' affects relatively young adults, and has no association with preexisting cirrhosis, chronic 
20 hepatitis B virus infection or other known risk factors. Other primary malignancies of the liver 
include cholangiocarcinoma (a tumor arising from intrahepatic biliary epithelium), 
hepatoblastoma (which is one of the most.common. cancers in infants) and angiosarcoma (which 
is associated with industrial exposure to vinyl chloride). Leukemia and related disorders may 
involve hepatic tissues, thought to be the result of infiltration with abnormal cells, 
25 Multiple Endocrine Neoplasia (MEN) Syndromes are a group of genetically distinct 

familial diseases involving adenomatous hyperplasia and malignant tumor formation in several . 
endocrine glands. Three distinct syndromes have been identified. Type I (MEN-I) is 
characterized by tumors of the parathyroid glands, pancreatic islets, and the pituitary. Type II 
(MEN-II) is characterized by medullary carcinoma of the thyroid, pheochromocytoma and 
30 hDerparthyroidism. Type III (MEN-HI) is characterized by multiple mucosal neuromas, 
medullary carcinoma of the thyroid, and pheochromocytoma. 

Carcinoid syndrome is usually caused by metastatic intestinal carcinoid tumors that 
secrete excessive amount of vasoactive substances, including serotonin, bradykinin,- histamine, 
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prostaglandins and polypeptide hormones. Abnormal levels' of these subtances cause a variety 
of symptoms, often episodic cutanteous flushing, cyanosis, abdominal cramps, diarrhea, and 
valvular heart disease. 

Neoplasms of the bone and joints may be benign or malignant; Benign tumors of the 
5 bone include osteochondromas (osteocartilaginous exostoses), which are the most common 
benign bone tumors in children between ages 10 to 20, benign chondromas (which are located 
within the bone), which occur most commonly in children and young adults between the ages 
1 10 to 30, chondroblastoma (which arises in an epiphysis), which is rare, but most common in 
children between the ages of 10 to 20, chondromyxofibromas, osteoid osteoma, giant cell 
10 tumors and fibromatous lesions. Primary malignant tumors of the bone include osteogenic 
sarcoma (osteosarcoma), which is the second most common primary bone tumor, 
fibrosarcomas, malignant fibrous histiocytoma, chondrosarcomas, mesenchymal 
chondrosarcoma, Ewing's tumor (Ewing's sarcoma),, malignant lymphoma of bone, multiple 
. myeloma, and malignant giant cell tumor. 
1 5 Primary cancers of other tissues may metastasize to bone tissue; The most common are 

carcinomas arising in the breast, lung, prostate, kidney, and thyroid. 

Central nervous system (CNS) neoplasms are generally classified according to the 
organ. Primary intracranial neoplasms are subdivided into six classes: tumors of (1) the skull; 
(2) the meninges; (3) the cranial nerves; (4) the neuroglia and ependyma; (5) pituitary or pineal 
20 gland; and (6) those of congenital origin. Skull neoplasms include osteoma, hemangioma, 

granuloma, xanthoma, and osteitis deformans. The meninges neoplasms include meningioma, 
sarcoma, and glomatosis. The cranial nerve neoplasms include glioma of the optic nerve, and 
schwannoma of the 8th and 5th cranial nerves. The neuroglia neoplasms include gliomas and 
ependymomas. The pituitary or pineal body neoplasms include pituitary adenoma and 
25 pinealoma. The congenital origin nebplams include craniopharyngioma, chordoma, germinoma, 
teratoma, dermoid cyst, agioma and hemangioblastoma. 

Spinal cord neoplasms are lesions that compress the spinal cord or its roots, arising from 
— _the-eord-parenehyma r rootSrmen 

less common than intracranial tumors. . Metastatic lesions are common and may arise from * .' 
30 carcinomas of the lung, breast, prostate, kidney, thyroid or lymphoma. 

Genitourinary neoplasms occur at any age and in both sexes; however, they account for 
about 30% of cancer in the male and 4% in the female. Adenocarcinoma of the prostate 
accounts for a significant number of malignancies in men over 50. Prostate adenocarcinoma is 
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thought to be hormone related and its. pathology is typically glandular. Carcinoma of the • v ■ 
kidney, adenocarcinoma, is only, about one to two percent of adult cancers, but most solid 
kidney tumors are malignant. Wilms' tumors, an embryonal adenomyosarcoma of the kidneys; 
occurs TetaHy and is often not diagnosed for several years. Renal pelvis and ureter neoplasms 
are histologically similar. Urinary bladder neoplasms may be induced by known urinary ' ' • 
carcinogens such as aniline dyes, and the most common is transitional cell carcinoma, less 
common is squamous cell carcinoma. Rarer genitourinary neoplasms include carcinoma of the 
urethra, and penis. Neoplasms of the testis account for the majority of solid malignancies in 
males under 30. Most malignant testicular tumors arise from the primordial germ cell and are 
classified according to the cell type involved. 

Breast cancer is the most common cancer in women. In the USA, the cumulative risk 
for women of all ages of developing breast cancer is about 10%, but that of dying from the 
disease is only about 3 .6%. However, the risk increases with age, a family history of breast : ' 
cancer, exposure to radiation, and even diet is implicated in higher risk. • 

Breast cancers are routinely typed for estrogen- and progesterone-receptor analysis. 
About two thirds of the patients have estrogen-receptor positive (ER+) breast tumors. Tumors 
which are progesterone positive are thought to have functional estrogen receptor and the ■ : 
presence of both receptors gives a greater likelihood of favorable response to endocrine 
treatment than the presence of just one receptor. Endocrine therapy, usually tamoxifen, is 
preferred in estrogen receptor-positive tumors. Estrogens and androgens are also effective, but 
less favored.due to undesirable side effects induced by higher levels of these hormones than 
other forms of endocrine treatment. Breast cancer may metastasize to almost any organ in the 
body, but most common sites of metastatisis are the lung, liver, bone, lymph nodes and skin. ' 

Lobular carcinoma in situ (LCIS) or lobular neoplasia, is most frequently found in 
premenopausal women. Ductal carcinoma in situ (DCIS) occurs in both pre- and 
postmenopausal women. DCIS forms a palpable mass. LCIS and DCIS account for about 90% 
of all breast cancers. The rarer forms, medullary and tubular lesions, have a somewhat better 
prognosis. 

The most common gynecologic neoplasms are endometrial carcinomas, which ranks 
fourth in frequency after breast, colorectal and lung cancers in women. Endometrial carcinomas 
are characterized by their clinical staging, ranging from in situ at stage 0, to metastasis to 
distant organs at stage IVB. Endometrial carcinomas typically produce estrogen and the current 
treatment approaches are surgery . and progesterone therapy. . . . . . . .. . : . 
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Ovarian cancers account for about 18% of all gynecologic neoplasms. < About 80% of 
malignant ovarian cancers arise from the ovarian epithelium and are classified according to 
their histology. Tumors may also arise from germ cells or stroma. • 

Vulvar carcinoma accounts for about 3-4% of all gynecologic neoplasms. Vulvar 
carcinoma usually occurs after menopause, and about 90% are squamous cell carcinomas. 
About 4% are basal cell carcinomas and the rest- include intraepithelial carcinomas, ■ 
adnocarcinoma of Bartholin's gland, fibrosarcoma and melanoma. \ 

incidence from about ages 45 to 65. About 95% of vaginal carcinomas are squamous cell 
carcinoma. Primary carcinoma of the oviduct is rare, and typically spread directly or by the 
lymphatics. . . • ; 

Trophoblastic disease or neoplams of trophoblastic origin, can follow intra- or 
extrauterine pregnancy. A degenerating pregancy results in a hydatidiform mole of which about 
80% are benign. 

Neoplasms may arise in the ear canal and affect hearing. Ceruminomas also arise, are ' 
typically malignant despite appearing benign histologically and are treated by surgical removal. 
Basal cell and squamous cell carcinomas frequently develop on the external ear as the result 
from regular sun exposure, and are also typically treated by surgical removal. The middle ear 
may be the site of squamous cell carcinomas. Nonchromaffin paragangliomas may arise in the 
temporal bone. 

The most common malignant tumor in the nose and paranasal sinuses is squamous cell 
carcinoma; less common are adenoid cystic and mucoepidermod carcinomas, malignant mixed 
tumors, adenocarcinomas, lymphomas, fibrosarcomas, osteosarcomas, chondrosarcomas, and 
melanomas. , 

Squamous cell carcinoma of the nasopharynx is more commonly observed in children 
and young adults, 

The most common malignancies, of the upper respiratory tract are.squamous celt 
-carcinomas bf-thetonsiland of ^ 

with tobacco smoking andethanol ingestion; about 85 % of patients with cancer of the head or : 
neck have a history of ethanol and tobacco consumption. . . _ 

In the head and neck, about 90% of the cancers are squamous cell (epidermoid) 
carcinoma. Melanomas, lymphomas and sarcomas are relatively.rare forms of primary head and 
neck cancers. Cancers of the head and neck are classified according to the size and site of 
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involvement of. the primary neoplasm; number and size of metastases to the cervical-lymph 
nodes; and evidence of distant metastases. 

Ophthalmologic cancers may arise in the skin of the eyelids and may be benign or 
neoplastic. Common benign growths are xanthelasmas, which form yellow-white flat plaques 
of lipid material subcutaneousiy. Basal cell carcinomas are more common; treatment is 
typically surgical removal or radiation therapy. Other less common malignant tumors are 
squamous cell or meibomian gland carcinomas and other types of melanomas. The most 
common primary ocular malignancy is malignant melanoma of the choroid. 

Tumors also arise in the skin tissue, and include benign tumors such as moles, lipomas 
and the like, as well as malignant tumors. About 40-50% of malignant melanomas arise from 
melanocytes in moles. Malignant skin cancers are either basal cell or squamous cell carcinomas 
and frequently arise in sun-exposed areas of skin. They are the most common malignancies, 
and the incidence is rising. Less common malignancies include malignant melanoma, Paget' s 
disease of the nipple or estramammary Patent's, Kaposi's sarcoma (KS), and cutaneous T cell 
lymphoma (mycosis fungiodes). The incidence of KS is increasing as the result of the 
increased incidence of AIDS. KS arises in about one third of patients with AIDS. 

Oral cancers account for about 5% of cancers in men and 2% of cancers in women. " The 
most common form of oral cancer is squamous cell carcinoma. Incidence increases with age 
and risk factors, particularly tobacco and alcohol consumption. 

Surgery is the oldest effective form of treatment of neoplasms. Success is largely • 
achieved if the neoplasm is detected in its early stages and has not metastasized. Radiation is 
also important therapy, and is the favored therapy of many neoplasms such as Hodgktn's 
disease, early stage non-Hodgkin's lymphomas, and squamous cell carcinoma of the head and ' 
neck. Radiation has proven very successful as an adjunct to surgery and antineoplastic drugs. 

Antineoplastic drugs are also useful in the treatment of neoplasms, and are classified 
according to their mechanism of action. Numerous combinations, typically of antineoplastic ■ 
drugs with differing mechanisms of action, have proven to be particularly effective therapy, 
permit lower doses and frequently minimize negative side effects. . Antineoplastic drugs 
frequently target fundamental biological processes necessary for cell replication or growth. 

Alkylating agents, such as mechlorethamin and cyclophosphamide, alkylate DNA, and 
restrict DNA replication. 

Antimetabolites, which are directed to disruption of necessary cell division pathways, 
include: 
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Folate antagonists bind to dehydro folate reductase and interfere with pyrimidine 
synthesis. Folate antagonists are S-phase specific. Methotrexate is a very commonly used 
antineoplasticTfolafe antagonist^ ; . . . """"" '■ • ^ ' ■ 

Purine antagonists block de novo purine synthesis and are S-phase specific. 6- 
Mercaptopurine is an example of a purine antagonist. , - 

Pyrimidine antagonists interfere with thymidylate synthase to reduce thymidine 
production and are S-phase specific. A frequently used pyrimidine antagonist is.5-fluorduracil: - 

Cytarabine inhibits DNA polymerase and is S 7 phase specific. 

Plant alkyloids include vincas, such as vinblastine and vincristine, and . 4 

podophyllotoxins, such as etoposide. Plant alkyloids are effective in the metaphase and inhibit 
mitosis by a variety of mechanisms including altering microtubule - 

Antibiotics include doxorubicin and daunomycin, which intercalate between DNA 
strands to inhibit the uncoiling of DNA; bleomycin, which causes incisions in DNA strands; 
and mitomycin, which inhibits DNA synthesis by acting as a bifunctional alkylator. 

Nitrosureas include carmustine and lpmustine and alkylate DNA or cause carbamoylate 
amino acids in proteins. 

Inorganic ions, such as cisplatin, cause inter- and intracalation of DNA strands to inhibit 
the uncoiling of DNA. 

Biologic. Response Modifiers, such as the interferons, have antiproliferative effects, but 
their specific role is not known. Interferons include a (leukocyte) interferon, P (fibroblast) 
interferon and y (lymphocyte) interferon. 

Enzymes, such as asparaginase, are also used to alter metabolic pathways important in 
cancerous cells. Asparaginase depletes the cell of asparagine, on which leukemic cells depend. 

, Hormones .and their analogs, such as tamoxifen, flutamide and progesterone, have non- 
specific effects but are useful to treatcertain neoplams which are known to be hormone 
responsive, especially breast, ovarian and prostate neoplasms. Tamoxifen, frequently used in 
the treatment of breast neoplasms, places cells at rest, and binds to the estrogen receptor. 
"~Flutamide7frequently used'in thetreatment of ^prostate neoplasmsv binds the androgen receptor.- 

Cytokinins are naturally occurring and artificial plant growth regulators. Natural 
cytokinins tend to be nonspecific inhibitors of various protein kinases. The molecular 
mechanisms by which cytokinins regulate cell growth and division are still being determined. 
Studies have indicated that cytokinins may increase accessibility of the DNA template, activate 
RN A polymerases, affect polyadenylation and secondary structure of mRNA and stimulate 
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formation and activity. of polyribosomes. .Cytokinins.are thought to affect cell division by . 
interacting with regulatory proteins of the cell cycle. Both cytokinins and cycl in-dependent 
kinases (cdks) act at multiple and similar control points of cell cycle, for example, at the G,/S 
and Gj/M transitions f and S and M phases. 

Olomoucine, 6-(benzylamino)"2«[(2-hydroxyethyl)amino]-9-methylpurine, was first - 
discovered as an herbicide, . More recently, it has been discovered that Olomoucine is an : 
artificial cytokinin, which specifically inhibit some cdks, including p34 cdc2 /cyclin B kinases, at 
micromolar concentration, but has no effect on other major protein kinases such as cAMP- and' 
cGMP-dependent kinases, and protein kinase C. Olomoucine has recently been shown to have 
good selectivity for the CDK-cyclin protein kinases, but only has moderate inhibitory activity, 
with an IC 30 of about 7 u;M. Vesely, J., el al., Eur. J. Biochem .. 1994, 224, 771-786. A 2.4 A 
crystal structure of olomucine co-crystallized with cdk2 revealed that the purine portion of 
olomoucine binds in the conserved ATP binding pocket, while the benzylamino group extends 
into a region of the active site unique to the cdk2 kinases. 

Roscovitine, 2-( 1 -ethyl-2-hydroxyethylamino)-6-benzylarnino-9-isopropylpurine f is a 
recently synthesized purine which has been shown to have selectivity towards some cyclin- 
dependent kinases and to be 1 0-fold more active on cdk2 and cdc2 than olomoucine (Meijer, L., 
et al. t Eur. J. Biochem.. 243:527-536, 1997 and PCT/FR96/01905). Meijer et al report that 
most kinases are not significantly inhibited by roscovitine. However, cdc 2-cyclin B, cdk 2- 
cyclin A, cdk 2-cyclin E and cdk 5-p35 are substantially inhibited with IC 50 values of 0.65 , 0.7, 
0.7 and 0.2 |iM, respectively. In contrast, roscovitine displayed IC 50 values of greater than 100 
uMforcdk 4-cyclinDl and cdk 6-cyclin D2. ' 

Havlicek, L., et al., J. Med. Chem. (1997)40:408-412 report that Roscovitine, and 
related analogs substituted in the 2, 6 and/or 9 positions, inhibit p34 cdc2 -cyclin B kinases. None 
of the analogs had superior IC 50 values over the (R) enantiomer of Roscovitine, which had an 
IC 50 value of 0.2 uJVL The (S) enantiomer had an IC S0 value of 0.8 jiM; the racemic mixture 
(R/S) had an IC 50 value of 0.65 \}M. These authors conclude that the N 6 -benzyl substituent of 
Roscovitine was superior over the isopentehyl or cyclohexylmethyl substituerits. 

The National Cancer Institute (NCI) is a US Government-run organization directed at 
the discovery anddevelopment of novel therapeutic oncology products. In 1985, the NCI 
established a new cancer screening strategy involving human tumor cell lines in an 'in vitro 
assay as the primary cancer screen. A total of sixty human tumor cell lines/derived from' seven 
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cancer types (lung, colon, melanoma, renal, ovarian, brain and leukemia) were selected for 
inclusion in the NCI panel (Grever, M.R., et al., Seminars in Oncology , 19: 1992:622-638). The 
"protoro^ 

Collection (ATCC) acts as a depository for these and other tumor celHines. Useful human 
5 tumor cell lines include the following: 

MCF7: human breast adenocarcinoma, hormone-dependent; . ■. 
MDA-MB-23 1 : human breast adenocarcinoma, hormone-independent; 
HT-29: human colon adenocarcinoma, moderately well-differentiated grade II; 
HCT-15: human colon adenocarcinoma; 
10 A549: human non-small cell lung carcinoma; 
DMS-114: human small cell lung carcinoma; 
PC-3: human prostate adenocarcinoma, hormone-independent; and 
DU 145: human prostate carcinoma, hormone-independent. 

Skehan, P., et al., J. Natl. Cancer Inst. 82: 1 107-1 1 12, 1990 sets forth useful protocols for using 

15 such tumor cell lines for screening antineoplastic drugs. 

Meijer, et al., supra, report that roscovitine inhibits the proliferation of the NCI disease- 
oriented in vitro screen, i.e., 60 human tumour cell lines comprising nine tumour types 
(leukemia, non-small cell lung cancer, colon cancer, central nervous system cancer; melanoma, 
ovarian cancer, renal cancer, prostate cancer, breast cancer) with an average IC 50 value of 16 

20 \xM. The results of individual tumour lines were not reported. 

Two distinct cdk inhibitors, flavopiridol and olomoucine, suppress the death of neuronal 
PC12 cells and sympathetic neurons in two model systems of neuronal survival (Park et al., L 
Biol. Chem. 271(14):8161-8169, 1996). The concentration of each required to promote 
survival correlated with the amount required to inhibit proliferation. Neuronal apoptosis is an 

25 important aspect of both nervous system development and a component of neuronal injury and 
disease. 

The PC 12 cell line was initially derived from a rat adrenal medullary 
pheochromocytomar When grownin'serum-containing medium, PC 12 cells divide and 
resemble precursors of adrenal chromaffin cells and sympathetic neurons. Upon addition of 
• 30 nerve growth factor (NGF), PC12 cells attain the phenotypic properties of sympathetic neurons. 
Upon removal of either serum or serum and NGF, both naive and neuronally differentiated 
PC 12 cells undergo .apoptosis, which is analogous to the response of sympathetic neurons. 

The role of cell cycle regulation in apoptosis may be demonstrated by withdrawal of 
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NGF or serum which results in uncoordinated cell cycle progression and cell death from naive . 
PC- 12 cells. Cdk inhibitors did not prevent the death of these proliferation competent naive 
PC- 12 cells after removal of trophic support. Post-mitotic differentiated or sympathetic neurons 
are hypothesized to attempt inappropriate re-entry of the cell cycle following withdrawal of 
NGF which results in cell death. However, exposure to flavopiridol or olomoucine which 
inhibit cdks prevented apoptosis in these cells. . . 

Changes in the activity of cdks and cyciins are observed during apoptosis of many 
different cell types. Camptothecin- or araC-induced apoptosis-of HL60 cells is associated with * 
elevated cdc2 activity and cyclin E-associated kinase activity. Camptothecin-induced apoptosis 
of RKO cells is associated with an increase in expression of cyclin D 1 . 

Camptothecin causes apoptotic death of rat cerebral cortical neurons. Morris and Geller, 
J. Cell Biol. 134:757-770(1996). Camptothecin-treated nonproliferating neuronally - . 
differentiated PC 12 cells die within 6 days after treatment, and cultured rat sympathetic 
neurons die within 5 days after treatment, even in the presence of NGF. Park et al., J. Neurosci. 
17(4): 1256-1270(1997). However, administration of either both, or individual olomoucine or 
flavopiridol, in the presence or absence of camptothecin resulted in approximately 30% cell 
death at day 6. Maximal protection of PC 12 cells, or rat sympathetic neurons, from death' was 
observed with 1 |xM flavopiridol and 200 pM olomoucine, which are the minimum 
concentrations that fully inhibit DNA synthesis by proliferating PC12 cells. Administration of 
iso-olomoucine, an inactive analog of olomoucine, failed to prevent the cell death of 
camptothecin-treated neuronal cells . 

Flavopiridol and olomoucine were also shown to protect against camptothecin-induced 
cortical neuronal death. Park et al., J. Neurosci. 17(4): 1256-1270(1997). The IC 50 values of 
flavopiridol and olomoucine were 0. 1 \iM and 100 [xM, respectively. Administration of iso- 
olomoucine failed to prevent the cell death of camptothecin-treatedneuronal cells. • 

There are several implications of the above observations. It is well recognized that 
patients treated with radiation or antineoplastic agents experience undesirable side effects, 
including developing new neoplasms or undesirable cellular apoptosis. For example, some 
patients treated with high-dose araC for refractory leukemia develop a cerebellar toxicity 
syndrome, characterized by loss of Purkinje neurons.'Winkelman and Hinpes. Ann Neurol. 
14:520-527(1983) and Vogel and Horouipian,. Cancer 71 : 1303-1308(1993). Patients treated 
with cis-platinum have been reported to develop periperal neuropathies. Wallach, et al.v J. Fla. 
Med. Assoc. 79:821-822(1992) and Mansfield and Castillo. AJNR Am! J. Neuroradiol. - - 
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15:1178-1180(1994). In view of these observations, either co-administration or sole 
administration of the present compounds in the t reatment of neoplasms would reduce or 
preclude cellular apoptosis, in particular, neuronal damage caused by treatment with • 
antineoplastic agents or radiation. 

Cerebrovascular disease is the most common cause of neurologic disability in Western 
countries. The major specific types of cerebrovascular disease are cerebral insufficiency due to 
transient disturbances of blood flow, infarction, hemmorrhage, and arteriovenous malformation. 
Stroke generally denotes ischemic lesions. Undesirable neuronal apoptosis occurs in 
cerebrovascular disease. Treatment with inhibitors of cdks may be an approach to prevent 
neuronal injury and degeneration in such cases. 

SUMMARY OF THE INVENTION 

The present invention provides novel compounds of the formula (I) 




(D 



wherein R is selected from the group consisting of R2, R2NH-, or R3R4N-R5- wherein 

R2 is selected from the group consisting of C 9 -C 12 alkyl, 

R6 R6 

I I 
— (<j))x— OM and — (<j;)n — z 

R6 R6 

wherei 

n each R6 is independently selected from the group consisting of 
hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 )^phenyl^wherein m 
is an integer 0-8; x is.an integer 1-8; n is an integer 0-8; Z is selected 
from the group consisting of phenyl, heterocycle, cycloalkyl, and 
naphthanlene; and M is selected from the group consisting of hydrogen, 
C,-C 4 alkyl. 
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r •■ r ■ 

— (^)x^-OQ .and . — (^n 1 — z 

wherein each R6'. is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and 
(CH 2 ) m -phenyl, wherein m • is an integer 0-8; n' is an 
integer 0-8; x'is an integer 1-8; Q is hydrogen or C,-C 4 
alkyl; and T is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and napthalene; and 

wherein each C 9 -C I2 alkyl or Z is optionally substituted with 1 to • 
3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 

R" <°) b R " R" 

| 6 \ | I 

— (C)x^— S-R 6 " — (C)x^N-R 6 " 

R 6 " . V 



—(C)x u —OM , and — (C)n* — z" 
Re" 



wherein each D is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; 
each E is independently selected from the group consisting of 
Hal, OH, and C r C 8 alkyl; b is an integer 0-2; Z" is selected from 
the group consisting of phenyl, heterocycle, cycloalkyl, and 
• naphthalene; each R6" is independently selected from the group 
; consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and 
( CH 2)nr"P hen yl> wherein m" is an integer 0-8; n M is an integer 0-8; 
x" is an integer 1-8; and M* is selected from the group consisting 
of hydrogen, C,-C 4 alkyl, 
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— (C)x UL -OQ' and — flprfs— . z» 
Re"" . . Re"' 

wherein each is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ..-phenyl, wherein m'" is an integer 0-8; 
n"' is an integer 0-8; x* n i-s an integer 1-8; Q' is hydrogen 
or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 

wherein the groups M' and Z" may be optionally substituted with 
the groups D\ E* or 

Rg"" 
I 

— (^)x^OQ" 

wherein each R6"" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 . cycloalkyl, C r C 4 
alkyl, and (CH 2 ) m -.-phenyl, wherein m ,m is an integer 0-8; 
x"" is an integer 0-8; Q" is hydrogen, C,-Q alkyl or 
phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 
• alkoxy; each E* is independently selected from the group 
consisting of Hal, OH, and C,-C 8 alkyl; 

R3 and R4 are selected from the group consisting of hydrogen, G t -C 4 
alkyl and (CH 2 ) y -phenyl, wherein y is an integer 0-8, with the proviso that 
R3 and R4 not both be hydrogen; . 



R5 is C,-C 8 alkylene; and - 



» 
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Rl is selected from the group consisting of cyclopentyl, cyclopentenyi and 
isopropyl, 

and the pharmaceutical acceptable salts, optical isomers, and hydrates thereof, 

with the proviso that when R2 is the group 

R6 

....... _ . : . . . 

, — ( J)n- Z 

10 R6 

wherein n is 1 or greater; Rl is isopropyl or cyclopentyl; R6 is hydrogen, C,-C 4 alkyl, or 
(CH 2 ) m -phenyl; and Z is phenyl, heterocycle, or cycloalkyl, that Z is substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from the group 
consisting of 



15 



R" i°> b R c " FV r- R " 

| 6 t I I | 6 I 

D, — (<j5)x*— S— R e -" — (px— N-FV —(^xu-OM 1 and — (<j:)n^ — ^Z" 

R 6 " • R 6 " ' R 6 B R 6 " 



20 wherein D, b, R6", x'\ n", M\ and Z^are as previously defined. 

In addition, the present invention provides a method of inhibiting cell cycle progression. 
More specifically, the present invention provides a method of inhibiting cdk-2. 

The present invention also provides a method of preventing apoptosis in neuronal cells. 
A particularly preferred method of the present invention is preventing apoptosis of neuronal 

25 cells induced by antineoplastic agents or resulting from cerebrovascular disease. Another 
preferred embodiment of the present invention is the method of preventing apoptosis induced 
by oxygen depletion. A more preferred invention provides a method of preventing apoptosis 
induced cerebrovascular disease. Another preferred invention provides a method of preventing 
apoptosis induced by stroke or infarction. ■ : • • l . 

30 The present invention provides a method of inhibiting the development of neoplasms. 

The present invention provides a method for treating a patient afflicted with a neoplastic disease 
state comprising administering a compound of the formula provided. It is preferred that the 
amount administered is a therapeutically effective amount of a compound of the formula. A 
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preferred method of the present invention administers a single compound of the formula 
ProXided^itern^ely^pre 

compound of the formula in conjunction with other antineoplastic agents. 

In addition, the present invention provides a composition comprising an assayable 
amount of a compound of Formula (I) in admixture or otherwise in association with an inert 
carrier. The present in vention also provides a pharmaceutical composition comprising an 
effective inhibitory amount of a compound of Formula (I) in admixture or otherwise in 
association with one or more pharmaceutically acceptable carriers or excipierits. : 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel compounds of the formula (I) 



NHR 




(D 



R1 ; 

from the. group consisting of R2, R2NH-, or R3R4N-R5- wherein 
selected from the group consisting of Co-C 12 alkyl, 

R6 . R6 

. | • . . .. . |. 

— (C)x — OM and — (C)n— z 

R6 R6 

wherein each R6 is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl , C, -C 4 alkyl, and 
(CH 2 ) m -phenyl, wherein m is an integer.0-8; x is an integer 1-8; n 
is an integer 0-8; Z is selected from the group consisting of 
phenyl, het erocycl e, cycl o alkyl, an d naphtha nlene; and M is 
selected from the group consisting of hydrogen, C,-G 4 alkyl, 

I s ' i*' 

— (^x^ OQ and — (^)n'— z 



wherein R is selected 
R2is 
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.... wherein-each R6 1 is independently selected from the group 
consisting of hydrogen, C r Q cycloalkyl, C r C 4 alkyl, and 
. (CH 2 ) m .-phenyl, wherein m' is an integer 0-8; n' is an 
integer 0-8; x' is an integer 1-8; Q is hydrogen or C,-C 4 
alkyl; and Z\ is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and napthalene; and 

wherein each C 9 -Ci 2 alkyl or Z is. optionally substituted with 1 to ' 
3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 

R" (°) b R," Ra- 

il 6 t I I 

— (C)x--S-R 6 " — (C)x^N-R 6 11 

R 6 " ■ R 6° .. 

n » R " 

I 6 I 6 

— (C)x"— OM' and — (C)n" — Z" 

FV ■ R e" 

wherein each D is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; 
each E is independently selected from the group consisting of 
Hal, OH, and C r C 8 alkyl; b is an integer 0-2; Z" is selected from 
the group consisting of phenyl, heterocycle, cycloalkyl, and 
naphthalene; each R6" is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C;-C 4 alkyl, and 
(CH 2 )^.-phenyi, wherein m" is an integer 0-8; n" is an integer 0-8; 
x" is an integer 1-8; and M' is selected from the group consisting 
of hydrogen, C,-C 4 alkyl,. 

Re'" Y 
— (CJx^OQ' and — (^)n— Z" 
. Re'" V 
wherein each R6 m is independently selected from the 
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group consisting of hydrogen^ C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ...-phenyl, wherein m'" is an integer 0-8; 
n 1 " is an integer 0-8; x'" is an integer 1-8; Q' is hydrogen 
or C,-C 4 alkyl; and T" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 

... wherein the groups M* and Z M may be optionally substituted with 
the groups D\ E* or 

R '"' 

I 

^-(CJx^OQ" 
R 6 H " 

wherein each R6"" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 
alkyl, and (CH 2 ) m ....-phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 0-8; Q" is hydrogen, C r C 4 alkyl or 
phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 
alkoxy; each E* is independently selected from the group 
consisting of Hal, OH, and C r C^ alkyl; 

R3 and R4 are selected from the group consisting of hydrogen, C r C 4 
. alkyl and (CH : ) y -phenyl, wherein y is an integer 0-8, with the proviso that 
R3 and R4 not both be hydrogen; 

R5 is C r C 8 alkylene; and . 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 



and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof, 
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with the proviso that when R2 is the group 1 ' ■ 

R6 
I 

. — (^)n— Z. . 
R6 



wherein n is 1 or greater; Rl is isopropyl or cyclopentyl; R6 is hydrogen, C r C 4 alkyl, or 
(CH 2 ) n) -phenyl; and Z is phenyl, heterocycle, or cycloalkyl, that Z is substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from the group 
consistingof 

(P)b R - FL 



D, — (C)x—S-R 6 " — (px*-N-R 6 n — (C)x— OM' and — (C)n-— Z" 
R 6 " ' R e n * R 6 " Re" 

15 wherein D, b, R6", x", n",. M\ and Z" are as previously defined. 

As used herein, the term "heterocycle" means any closed-ring moiety in which one or 
more of the atoms of the ring are an element other than carbon and includes, but is not limited 
to the following: piperidinyl, pyridinyl, isoxazolyl, tetrahydrofuranyl, pyrrolidinyl, morpholinyl, 
piperazinyl, benzimidazoiyl, thiazolyl, thiophene, furanyl, indolyl, 1,3-benzodioxolyl, 
20 tetrahydropyranyl, imidazolyl, tetrahydrothiophene, pyranyl, dioxanyl, pyrrolyl, pyrimidinyl, 
pyrazinyl, triazinyl, oxazolyl, purinyl, quinolinyl, and isoquinolinyl. 

As used herein, the term "C,-C 4 alkyl" refers to a saturated or unsaturated, straight of 
branched chain hydrocarbyl radical of from one to four carbon atoms and includes, but is not 
limited to the following: methyl, ethyl, propyl, isopropyl, 1-propenyl, 2-propenyl, n-butyl, 
25 isobutyl, tertiary butyl, sec-butyl, 1-butenyl, 2-butenyl, 3-butenyl, and the like. 

As used herein, the term "C r C 8 alkyl" refers to a saturated or unsaturated, straight or 
branched chain hydrocarbyl radical of from one to eight carbon atoms and includes, but is not 
limited to the following: methyl, ethyl, propyl, isopropyl, 1-propenyl, 2-propenyl, n-butyl, 
isobutyl, tertiary butyl, sec-butyl;- 1-butenyl, 2-butenyl, 3-butenyl, pentyl, neopentyl, hexyl, 
30 heptyl, octyl, and the like. 

As used herein, the term "C 9 -C l2 alkyl" refers to a saturated or unsaturated, straight or 
branched chain hydrocarbyl radical' of from nine to twelve carbon atoms and includes, but is not 
limited to the following: nonyl, decyl, undecyl, and dodecyl, and the like. 
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As used herein, the term "C r Q alkylene" refers to a saturated or unsaturated, straight of 
branched chain hydrocarbylene radical of from one to eight carbon atoms and inrimtes, hit is 
not limited to the following: methylene, ethylene, propylene, isopropylene, 1-propenylene, 2- 
propenylene, n-butylene, isobutylene, tertiary butylene, sec-butylene, 1-butenylene, 2- 
butenylene, 3-butenylene, pentylene, neopentylene, hexylene, heptylene, octylene, and the like. 

As used herein, the term "cycloalkyl" refers to a saturated or unsaturated alicyclic 
moiety containing three to eight carbon atoms and includes, but is not limited to, the following: 
cyclopropyl, cyclobutyl, cyclopentyl; cyclohexyl, cycloheptyl, cyclooctyl, and the like. 

As used herein, the designation 

(O)b ' 

t 

s 

refers to a sulfur atom which is optionally oxidized to a sulfoxide (b=l) or a sulfone (b-2). 

As used herein, the term "Hal" refers to a halogen moiety and includes fluoro, chloro, 
bromo, and iodo moieties. 

As used herein, the term "optical isomer" or "optical isomers" refers to any of the 
various stereo isomeric configurations which may exists for a given compounds of Formula (I). 

As used herein, the term "hydrate" or "hydrates" refers to the reaction product of one or 
more molecules of water with a compound of formula (I) in which the H-OH bond is not split 
and includes monohydrates as well as multihydrates. 

As used herein, the term "pharmaceutical^ acceptable salts" refers to the reaction 
product of one or more molecules of any non-toxic, organic or inorganic acid with the 
compounds of Formula (I). Illustrative inorganic acids which form suitable salts include 
hydrochloric, hydrobromic, sulphuric and phosphoric acid and acid metal salts such as sodium 
monohydrogen orthophosphate and potassium hydrogen sulfate. Illustrative organic acids 
which form suitable salts include mono, di and tricarboxylic acids. Illustrative of such acids 
are, for example, acetic acid, glycolic acid, lactic acM.j^^^ 

glutaric acid, fumaric acid, malic acid acid, tartaric acid, citric acid, ascorbic acid, maleic acid, 
hydroxymaleic acid, benzoic acid, hydroxybenzoic acid, phenylacetic acid, cinnamic acid, 
salacylic acid, 2-phenoxybenzoic acid and sulfonic acids such as methane sulfonic acid, 
trifluoromethane sulfonic acid and 2-hydroxyethane sulfonic acid. 

The compounds of Formula (I) can be prepared by utilizing procedures and techniques 
well known and appreciated by one of ordinary skill in the art. A general synthetic scheme for : \ ■ 
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preparing these compounds is set forth in' Scheme A wherein all substituents, unless otherwise - 
indicated, are as previously defined. 

Scheme A 



5 




10 

NHR 



15 



20 




FT • • 

I 



In Scheme A; step a, 2,6-dichloropurine Q) is reacted with the appropriate alcohol of 
structure 2 to give the corresponding 9-substituted-2,6-dichloropurine compound of structure 3 
using techniques and procedures well known to one of ordinary skill in the art. 

For example; 2,6-dichloropurine (jj can be reacted with the appropriate alcohol of 
30 structure 2 in the presence of triphenylphosphine and diethyl azodicarboxylate in a suitable 
anhydrous aprotic solvent, such as tetrahydrofuran. The reactants are typically stirred together 
at room temperature for a period of time ranging from 5 hours to 5 days. The resulting 9- 
substituted-2,6-dichloropurine of structure-3 may be recovered from the reaction' zone by 
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extractive methods as is known in the art or more, typically^ the resulting ?-substituted-2,6~ 
dichloropurine of structure 3 is recovered by removal of solvent following by charging directly 
onto a silica gel column and eluting with a sutiable solvent, such as methylene chloride or 
mixture of sol vents, such as a mixture of hexane and ethyl acetate; The crude 9-substituted-2,6- 
dichloropurine of structure 3 may then be purified by chromatography or may be used in the 
. next step without purification. • . . , 

In step b, the 6-chloro functionality of the 9-substituted-2,6-dichloropurine of structure 3 
is reacted with an appropriate amine of structure 4 to give the corresponding 9-substituted-6- 
amino-2-chloropurine compound of structure 5. 

For example, the 9rSubstituted-2,6-dichloropurine of structure 3 can be reacted with the 
appropriate amine of structure 4 in a suitable anhydrous polar solvent such as ethanol. The. 
reactants are typically stirred together at reflux temperatures for a period of time ranging from 
30 minutes to 3 days. The resulting 9-substituted-6-amino-2-chIoropurine of structure 5 is 
recovered from the reaction zone by extractive methods as are known in the art, or, if the 9- 
substituted-6-amino-2-chloropurine of structure 5 precipitates out of solution, it may be- * 
recovered by filtration. 

In step c, the 2-chloro functionality of the 9-substituted-6-amino-2-chloropurine of 
structure 5 is reacted with 1,4-cyclohexanediamine (6) to give the corresponding compound of 
Formula I. 

For example, the appropriate 9-substitutedr6-amino-2-chloropurine of structure 5 can be 
reacted with a molar excess of 1,4-cyclohexanediamine. (6). The reactants are typically placed in 
a pressure tube, sealed, and heated at a temperature of from about 80°C to about 150°C for a * 
period of time ranging from 30 minutes to 3. days. The resulting compound of Formula I is 
recovered from the. reaction zone by extractive methods as are known in the art and may be 
purified by chromatography. 

Starting materials for use in the general synthetic procedures outlined in Scheme A are 
readily available to one of ordinary skill in the art. For example, certain 4-aminopiperidines and 
3-aminopyrrolidines of structure 4 may be prepared as described in Schemes B and C below. 

Starting amines of structure A for use in Scheme A.which are 4-amino- 1 -piperidine and . 
3-amino-l -pyrrolidine derivatives (structure £) may be prepared as shown in Scheme B, / 
wherein all substituents, unless otherwise indicated, are as previously defined. • 
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Scheme B 




CONH 2 
✓L^Sub 



R7-Hal 8 




CONH 2 



step a 



N 



step b 



7 



R7. 



NH 



a 




R7 



t = 0, 1 > 

Sub = optional substitution . > 

In Scheme B, step- a, the free amino functionality of an appropriate 4-carboxamide- 1- 
piperidine or 3-carboxamide- 1 -pyrrolidine derivative of structure 7 is reacted with the 
appropriate alky] halide of structure 8 to give the corresponding 4-carboxamide- 1 -alkylated- 
piperidine or 3-carboxamide- 1 -alkyiated-pyrrolidine of structure 9. 

For example, the 4-carboxamide- 1 -piperidine or 3-carboxamide- 1 -pynrolidine of ' 
structure 7 can be reacted with the appropriate alkyl halide of structure 8 in a suitable aprotic 
organic solvent, such as 3-pentanone, in the presence of a suitable base, such as cesium 
carbonate, and a catalytic amount of a suitable alkylation catalyst, such as potassium iodide. 
The reactants are typically stirred together at reflux temperature for a period of time ranging 
from 30 minutes to 12 hours. The resulting 4-carboxamide- 1-alkylated-piperidine or 3- 
carboxamide-1 -alkylated pyrrolidine of structure 9 is recovered from the reaction zone by 
filtration and evaporation of solvent. 

In step b, the carboxamide functionality of the appropriate 4-carb6xamide- l -alkylated 
piperidine or 3-carboxamide- 1 -alkylated pyrrolidine of structure 9 is dehydrogenated to give the 
corresponding 4-amino- 1 -alkylated-piperidine or 3-amino- 1 -alkyiated-pyrrolidine of structure 

For example, the appropriate 4-carboxamide- 1 -alkylated piperidine or 3-carboxamide- 1 - 
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alkylated pyrrolidine of structure 9 is reacted with a molar excess of bis(trifluoroacetoxy)- • 
iodobenzene in a suitable aprotic polar so lven t such a s ace tonitrile. The reactants are typically 
stirred together at a temperature of about 50 °C to about 95 °C for a period of time ranging from 
30 minutes to S hours. The resulting 4-amino-l-alkylated-piperidine or 3-amino-l-alkylated- 
pyrrolidine of structure is recovered from the reaction zone by extractive methods as are 
known in the an. - 

Alternatively, starting amines of structure 4 for use in Scheme A which are 4-amino-l - 
piperidine and 3-amino- 1 -pyrrolidine derivatives (structure £) may be prepared as shown in 
Scheme C, wherein all substituents, unless otherwise indicated, are as previously defined. 

Scheme C 



15 ^0<. R7-Hal 8 JCSub H 2 N-OH HCI 12 





NHOH 
Sub 



step a ste P b 



1 1 




NH 2 




Sub 

(CH 2 ) t 



step c N' 

R7 

4' 



t = 0 f 1 

Sub = optional substitution 



In Scheme C, step a, the free amino functionality of an appropriate 4-piperidone or 3- 
30 pyrrolidbne derivative of structure K) is reacted with the appropriate alkyl halide of structure 8 
to give the corresponding l-alkylatedr4-piperidone or l-aIkylated-3-pyrrolidone of structure JJ_. 

For example, the 4-piperidone or 3-pyrrolidone of structure K) can be reacted with the 
appropriate. alkyl halide of structure 8 in a suitable aprotic organic solvent, such as 3-pentanone, 
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in the presence of a suitable base, such as cesium carbonate, and a catalytic amount of a suitable 
alkylation catalyst, such as potassium iodide. The reactants are typically stirred together at 
reflux temperature for a period of time ranging from 30 minutes to 12 hours. The resulting 1- 
alkylated-4-piperidone or i-alkylated-3-pyrrolidone of structure JT is recovered from "the 
reaction zone by filtration and evaporation of solvent. 

In step b, the ketone functionality of the appropriate l-alkylated-4-piperidone.or 1- • 
alkylated-3-pyrrolidone of structure JLL is reacted with hydroxylamine hydrochloride (12) to 
give the corresponding l-alkylated-4-piperidone oxime or l-alkylated-3-pyrrolidone oxime of 
structure 13. 

For example, the l-alkylated-4-piperidone or l-alkylated-3-pyrrolidone of structure U is 
reacted with hydroxylamine hydrochloride (IT) in the presence of a suitable base, such as 
sodium acetate in a suitable protic solvent, such as aqueous ethanol. The reactants are typically 
stirred together at reflux temperatures for a period of time ranging from 30 minutes to 5 hours. 
The resulting l-aIkylated-4-piperidone oxime or I-alkylated-3-pyrrolidone oxime of structure 
13 is recovered from the reaction zone by extractive methods as are known in the art. 

In step c, the oxime functionality of the appropriate l-alkylated-4-piperidone oxime or 
l-alkylated-3-pyrrolidone oxime of structure _13 is reduced to give the conreponding 4-amino-l- 
piperidihe and 3-amino-l -pyrrolidine derivatives (structure fV). 

For example, the l-aikylated-4-piperidone oxime or l-alkylated-3-pyrrolidone oxime of 
structure 13 is reacted with a suitable reducing agent, such as lithium aluminum hydride, in a 
suitable anhydrous solvent, such as tetrahydrofuran under an inert atmosphere. The reactants 
are typically stinred together at reflux temperature for a period of time ranging from 30 minutes 
to 5 hours. The resulting 4-amino-l-piperidine and 3-amino-l -pyrrolidine derivatives (structure 
£) is recovered from the reaction zone by extractive methods as are known in the art. 

The following examples present typical syntheses as described in Scheme A. These 
examples are understood to be illustrative only and are not intended to limit the scope of the 
present invention in any way. As used herein, the following terms have the indicated meanings: 
"g" refers to grams; "mmol" refers to millimoles; "mL" refers to milliliters; "bp" refers to 
boiling point; "°C refers to degrees Celsius; "mm Kg" refers to millimeters of mercury; "jiL" 
refers to microliters; "fig" refers to'micr6grams;-"jiM M refers to micromolar, and "APCr refers 
to Atmospheric Pressure Chemical Ionization. Rf values are determined by an AQ 4x50 
column (YMC) witha linear gradient from 100% C to 100% D in four minutes with a two 
minute hold at 100% D; where C is 5:95 acetonitrile:water with 0:1 % TFA, and D is 95:5 
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acetonitrilerwater with 0.085% TFA. Molecular ion determinations were made using a 
Finnigan MAT SSQ-7: 10 mass spectrometer. 

Example 1 

24Trans-(4 -aminocvclohexvl)anri^^ 
5 dihvdrochloride 
. Scheme A, step a: 2.6-Dichloro-9-cvclopentvlpurine 

Dissolve cyclopentanol (260 mg, 3.02 mmol), 2,6-dichioropurine (680 mg t 3.60 mmol) and 
triphenylphosphine (950 mg, 3.60 mmol) Add diethyl 

azodicarboxylate (570 |iL, 3.60 mmol) dropwise over a period of 15 minutes under a nitrogen 
10 atmosphere. Stir the resulting solution for 60 hours at room temperature. Evaporate the solvent 
in vacuo, charge directly onto a silica gel column, and elute with methylene chloride to give the 
title compound as a crude mixture. 

Scheme A , step b: 2-Chloro-6-rf4-trifluorobenzvnamino1-9-cvclopentvlpurine 
Dissolve 2,6-dichloro-9-cyclopentylpurine (3.00 mmol), 4-trifluorobenzylamine (3.00 mmol) ? 
15 and triethylamine (835 ^iL, 6.00 mmol) in dry ethanol (20 mL). Heat at reflux for 15 hours, 
cool, and filter the solid to give the title compound. 

Scheme A, step c: 2-rTrans-f4-aminocvclohexvnamino1-6-ff4-trifluorobenzvl)aminol-9- 
cvclopentvlpurine dihvdrochloride 

Mix 2-chloro-6-[(4-trifluorobenzyl)amino]-9-cyclopentylpurine (0.287 mmol) and 1,4- 
20 cyclohexanediamine (2.00 g, excess) in a pressure tube, seal and heat to 140°C for 18 hours. 
Cool the reaction mixture, add CH 2 C1 2 (40 mL) and wash with H 2 0 (2x20 mL). Dry (MgSOJ, 
evaporate the solvent in vacuo, and purify by silica gel chromatography (10: Ldrops 
GH 2 Cl 2 /MeOH/NH 4 OH) to give the title compound. Convert to the hydrochloride salt. 
CIMS (NH 3 ) 474 (MH + ); Rf (min.) = 0.58 

25 

Example 2 

2-fTrans-(4-anninocvclo hexvnaminol-6-r2-chlorophenvlhvdrazino)-9-cvclopentvlpuri 

dihvdrochloride _ 
Scheme A, step b: 2- Chloro-6-r2-chlorophenvlhvdrazino)-9-cvclopentvlpurine 
30 2-Chloro-6-(2-chlorophenylhydrazino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-chlorophenylhydrazine, and triethylamine essentially as described above in 
Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-(2-chlorophenvlhvdrazino > )-9- , :, 
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. c yclopentvlpurine dihvdrochloride ,: : ■ • 1 - . ' • 

2-rrransK4-aminocyclohexyl)amino]-6-(2-chlorophenylhydrazino)-9-cyclopentylpurine ■ 

dihydrochloride is prepared from 2-chloro-6-(2-chloroph e nylhydrazino)-9-cyclopentylpurine 

essentially as. described in Example 1, Scheme A,.stepc, ■ ' 

5 CIMS (NH 3 ) 475 (MH + ); Rf (min.) = 3.49 

Example 3 • 

M T ra n<.r4- a rninocv^*v^ ' 
. , ■ Hih ydrnchloride ■ -, 

A , st e P b:7-rh1nro-6-r3A5-t Hm.thnyvhen7.vlaminoV9-r.vclnpentvlpurine , ■ ' 

10 2Chloro-6-(3,4,5.-trimethoxybe n zylamino)-9-cyclopencylpurine is prepared from 2,6-dichloro-' 

9-cyclopentylpurine, 3,4,5-trimethoxybenzylamine, and triethylamine essentially as described 

above in Example 1, Scheme A, step b. 

cj^A ^r- ,, [ T ra n.-r4- a min^ 'nh^vl^minol-64T4 5-trimethnxyhen7.ylamino)-9, 

ryclnpentvlpurine dihyd rochloride 
15 ^[Tra^armnocyclote * 
dihydrochloride is prepared from 2-chloro-6-(3,4;5-trimethoxybenzylamino)-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c - 
CIMS (NH 3 ) 496 (MIT); Rf (min.) = 3.42 

Example 4 

20 o. (Tr a 'n^A- a mino C ri»h»vn 1 »nino1-frf r? 6 - dimethoxvh enzvl^ mino l-Q-rvclopentylpurineV ' 

Hih ydrochloride 

. .^hP rnP. A stenh: ^rhlnrn-fi-r^.e-di ^ ^hnxvhe.nzvnaminol^-r.vclopentylpurine 

2-Chloro-6-[(2,6^methoxybenzyl)amino]-9,cyclopent y lpurine is prepared from 2,6-dichloro- 
,9-cyclopentylpurine, 2,6-dimethoxybenzylamine, and triethylamine essentially as described 

25 above in Example 1, Scheme A, step b. 

cm*™ a .rp pr- 24Tran S -f4-a^ inn. v H n h P .xvlkmino1-6-r(2,6-dimethoxvhen7.yl)arninol-9 , 

cyclopentylpurine dihydrochloride 
2-[Trans-(4-aimnocyclohexyl)an™ 

dihydrochloride is prepared from 2-chloro-6-[(2,6-dimethoxybenzyl)amino]-9- . • 
30 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. ■=■■•• 
CIMS (NH 3 ) 466 (MH + ); Rf (min.) = 2.29 

Example 5 

^ rr„..„ ,a ■ — n^^^-A-ra-trifl.mrnmethoy^phenvlaminol-g-" : ' ■ 
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cvclopenrvlp nrine riihy dmrhl^rirU 
S <*eme A, step h: ?-Chloro^^ _ 

2-Chloro-6-[(4-trinuoromethoxy)phenyJamino]-9K:yclopent y lpurin^ is prepared from 2.6- 
dichloro-9-cyclopentylpurine, 4-trifluoromethoxyaniline, and triethylamine essentially as 
5 described above in Example 1, Scheme A, step b. 

Scheme A, step r 7-rTran S -(4-Hrninorvc l oh,vvn aminn i...r^H fl e tnoxv^n^.^. 

9-cvclopentvlpurine rii h ydrochloride 
2-[TranH4-^^ 

cyclopentylpurine dihydrochloride is prepared from 2-cbloro-6-[(4- 

10 trinuor 0 methoxy) P hen y iarnino]-9-cvclo pe ntyJ pU rine essentially as described in Example 1, 
Scheme A, step c. 

CMS (NH 3 ) 476 (MH + ); Rf (nun.) = 4.00 

Example 6 

^ns-^inocvHohex^^ 

trihvdrochloridp 

Scheme A, steph- 7 -Chloro-6.r?^ iPth yl, mino) , rh vlamino 1 -9-.vHnp .n fYlr .., r - 
2-Chloro-6-[2-(diet^^ is ^ 2 

cyclopentylpurine, 2-diethylaminoethylamine. and triethylamme essendally as described above 
in Example 1 , Scheme A, step b. 

Scheme A, step r 2-rTra n s-(4-aminorvrlohexvr^ mi n n1 ...p _^ ; . thvlaminnWhY , am;n , 1 n 
cyclopentyl purine trihvHrochlorirte 

tnhydrochloride is prepared from Z^hloro-^die^^ 
essentially as described in Example 1, Scheme A, step c. 
CMS (NH 3 ) 415 (MH + ); Rf(min.) = 3.15 

Example 7 

dihvdrochlnriHfi 

SchemeA, step b: 2-Chloro-6-fn-n,pthvnmeth v l^ ' 
2-Chl 0 ro-6-[(l-napthyl)methylamino]-9,cyclo P entyl P urine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, Haminomethy])naphthylene, and triethylamine essentially as described 
above in Example 1, Scheme A, ste P b. 

Scheme A, step r ^rTrans.^aminoryHohexvnaminnl.^rr.-n.p ^^^^^^^.o 
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pyrtn pentvlou " np . ^hydrochloride - ; " 

2-[TransK4-anunoc y clohexyl)a m ino]-6-[(l-na P thy 1 )methyla m " 

dihy drochlo^^ . 
essentially as described in Example 1, Scheme A, step c. 

CIMS (NH 3 ) 456 (MH + ); Rf (min.) = 3.43 / 

• Example 8 - : / 

• ^h ydrochloride 

^ a c ^h-^Chlcnn ff1 m ,tho v V hrnrYn a minol-9<vdo P entyl B! mne 

10 2-Chloro-6-[(4^^ is prcpar6d from 2 ' 6 - dlcWor0 - 9 -. 

' cy clopent y lpurine.4-methoxyben Z ylamine,and« 

Example l t Scheme A, step b. 

^ a. ,.rTrans-(4« ^^^ ^ 

ryrln pentvlDU ^np di hydrochloride ' > 

15 2-rrrans<4-am^^ ■ 
^hydrochloride is prepared from 2<h.oro-6-^^^ 
essentially as described in Example 1. Scheme A, step c. 

CIMS (NH 3 ) 436 (MH*); Rf (min.) = 2.28 

Example 9 

p ydopentvlp Mr^ ^hydrochloride 

• 2 -CMoro-64(3K5<ne«^^ " ***** ^ U ' ' 

dichloro-9-cyclopentylpurine. 5-methoxytryptamine, and triethylamme essentially as descnbed 

25 above in Example 1, Scheme A, step b. 

.^eA.stenc: - |T. ... n imi nTT^^^ 
Rth vlaminol-9^1opentvlW '-i"P^'hvrtrochloride 

2-rrransK4-armnocyclohexyl)anuno]-6-[(3K5-memoxyi 

. cyclopentylpurinedihy^^^ ' 
30 ethylaminol-9-cyclopentylpurine essentially as described in Example 1 . Scheme A, step c. 
CIMS (NH 3 ) 489 (MH + ); Rf (min.) = 3.44 

F x am ple 10 

. ,, i I" ilin1 nn(Mrn— 
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cvcIopenfYlpMrineriihYH^^nrtr 

CVClopenrylpnrnn^ " 

2 2 6 c ir? ytoxyra ^^^ 

2,6* o^-c^,^, 4.«„o m e,M)c y c,„ ton e ra e tao ,, and . 
^em.aHyasdescnbed.bove inEx^e 1. Scheme A, slepb . 

cyclopen,ylp„n„ e dihydrochloride is prepared from 2 , hlon> . 6 . (4 . 

example 1, Scheme A, step c. 
QMS (NH 3 ) 442 (MET); Rf (min.) = 3.34 

Example 1 1 
dihvdrochlnri^ 

cvclopentylpnnne dihwWhln.-j.fr - 1 — ■ 

essentially as described m Example 1, Scheme A, step c 
CMS (NH 3 ) 425 (MH + ); Rf (min.) = 3. 41 

■ . . . „_ Examp le 17 ^_ 1 

dihvdrochlnHHp 

sht 2 r° xybenzyiamine - ^ ~**> - — 

example 1, Scheme A, step b. 
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Scheme A. ste p c: 2-rTrans44-aminQcvclohexvl)aminQl'6-r(2-methoxvbenzvnaminol--9- 

cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)a^ 

dihydrochloride is prepared from 2-chloro-6-[(2-methoxybenzyl)amino]-9-cyclopentylpurine 
5 essentially as described in Example i, Scheme A; step c. ' 
CMS (NH 3 ) 436 (MH*); Rf (min.) = 2.30 

Example 13 

2-rTrans-(4-aminocvclohe xvl)aminQl-6-r( f 2,3-dimethoxvbenzvnamino1-9-cvcloDentvlpurine 

dihvdrochloride 

10 Scheme A, step b: 2-Chloro-6-ff2.3-dimethoxvbenzvnamino1-9-cvclopentvipurine " ' " ' ' 
2-Chloro-6-[(23-dimethoxybenzyi)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine r 2,3-dimethoxybenzylamine, and triethyiamine essentially as described 
above in Example l t Scheme A, step b. 

Scheme A. step c: 2-r Trans-(4-aminocvclohexvl)aminol-6-r(2.3-dimethoxvbenzvl)amino1-9- 
15 cvclopentvlpurine dihvdrochloride 
2-[Trans-(4-annnocyclohexyl)amm^ 

dihydrochloride is prepared from 2-chloro-6-t(2,3-dimethoxybenzyl)amino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 466 (MIT); Rf (min.) = 2.29 
20 Example 14 

2-fTrans-(4-ami nocvclohexvl)aminol-6-r2-(4-methoxvphenvl)ethvlaminol-9-cvclopentvlpuri 

dihvdrochloride 

Scheme A, step b: 2'Ch loro-6-r2-(4-methoxvphenvl)ethvlamino1-9"Cvclopentvlpurine 
2-Chloro-6-[2-(4-methoxyphenyl)ethylamino]-9-cyclopentylpurineis prepared from 2,6- 
25 dichloro-9-cyclopentylpurine, 2-(4-methoxyphenyl)ethylamine, and triethyiamine essentially as * 
described above in Example 1, Scheme A, step b. ' * 

Scheme A. step c: 24Trans-(4-aminocvclohexvnaminol-6-r2-f4-methoxvphenvl)ethvlaminol- 
9-cvclopentvipurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[2-(4-methbxyphenyl)ethylanu 
30 dihydrochloride is prepared from 2-chloro-6-[2-(4-methoxyphenyl)ethylamino]^9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH 3 ) 450 (MH + );Rf (min.) = 3.53 

Example 15 " * ' ' ' ' * " 
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2-rTrans-(4-aminocvclnhe.yYi ) amino]-6-r3-r2-methQxvethn X v)DroDvlaminnl-Q- 

_ I ... cvclopentvl purine dihvdrochloride .. _ . . . 

Scheme A, step b: 2-Chloro-6-r3-r2-mftthovY e thoxv^ropvlaminol-9-cvclopentvlnurin fi 
2-Chloro-6-[3-(2-methoxyethoxy)propylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 3-(2-methoxyethoxy)propyiamine, and triethylamine essentially 
as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminorvrlnh e xvnamino1-fi-r3-(2-methoxvethoxv)nrop vl 3 minn)- 
9-cvclopentylpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)armno]-6-[3-(2-methoxyethoxy)propylamino]-9- 

cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[3-(2- 

methpxyethoxy)propylamino]-9-cyclopentylpurine essentially as described in Example 1 , 
Scheme A, step c. . 

CIMS (NH 3 ) 432 (MH + ); Rf (min.) = 3.3 1 

■ Example 16 

2-rTrans-f4-aminocvclohexvnamino1-6-r?. - methoxvethvlaniino)-9-cvclopentvlp urinft 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-f2-mfithn x vethvlaminn).9-cvclopentvlpnrinfi 
2-Chloro-6-(2-methoxyethylamino)-9-cyclopentyIpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-methoxyethylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, stepc: 2-rTrans-r4-aminocvrloh < > xvnaminol-fi-r2-methoxv e thvl a iT 1 inn).Q. . 

cvclopentvlpurine dihvdrochloride 

2-(Trans-(4-arrmircyclohexyl)aim^^ 

dihydrochloride is prepared from 2-chloro-6-(2-methoxyethylamino)-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 374 (MFP); Rf (min.) = 3.23 

. Example 17 _ L _ _ _ 

2-rTrans-(4-aminocvclohexvnamino1.64r2 4- d tmethoxvhen7.vlkrmno]-9-cvclopentvlnurine 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-rf2.4-dimp.f h oxvben7.vn a mino1-9-cvclo p ( -.nfyl r ,mn P 
2-Chloro-6-[(2,4-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 2,4-dimethoxybenzylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. , .. . , 
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Scheme A. step c: • 2-I Trans-(4-aminocvclohe^ 
cvclopentvlpurine dihvdrochloride . * 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(2,4-dimethoxybenzyl)amino]-9-cy^ 
dihydrochloride is prepared from 2-chloro-6-[(2,4-dimethoxybenzyl)amino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c, * ' ■ 

CIMS (NH 3 ) 466 (MH + ); Rf (min.) = 2.29 - « ' * • / 

Example 18 - ■ ' f 

24Trans-(4-aminocv clohexvlkminol-6-fr3-diethvlaminoVDroDvlamino1-9-cvclopentvlpurine 

dihvdrochloride r 
Scheme A. step b: 2-Chloro-6-[(3-diethvlamino)propvlamino1-9-cvclopentvlpurine ' 
2-Chloro-6-[(3-diethylamino)propylamino]-9-cyclopentylpurine is prepared from 2.6-dichloro- 
9-cycIopentylpurine, 3-diethylaminopropyIamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-r Trans-(4-aminocvclohexvnaminol-6-rf3-diethvlamino 1 lpropvlamino1-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-t(3-diethylamino)propylamino]-9-cyclopenty^ 
dihydrochloride is prepared from 2-chloro-6-[(3-diethylamino)propylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A t step c/ - - 
CIMS (NH 3 ) 429 (MH + ); Rf (min.) = 3.13 - 

Example 1 9 
24Trans-(4 -aminocvclohexvnaminol-64(3^ 

dihvdrochloride 

Scheme A. step a: 2.6-Dichloro-9-(2-propvQpurine * '■ • * , • 

2,6-Dichloro-9-(2-propyl)purine is prepared from 2,6-dichloropurine and isopropanol J * 
essentially as described in Example 1, Scheme A, step a, but substituting isopropanol for 
cyclopentanol. 

Scheme A. step b: 2-Chloro-6-rr3.4-dimethoxvbenzvnaminol-9-f2-propvnpurine 
2-Chloro-6-[(3,4-dimethoxybenzyl)aniino]-9-(2-propyl)purine is prepared from 2,6-dicHloro-9- 
(2-propyl)purine, 3,4-dimethoxybenzylamine, and triethylamine essentially as described above 
inExample l t Scheme A, step b. - V 

Scheme A 1 step c; 2-r Trans-(4-aminocvclohexvl)amino1-6-r(3.4-dimethoxvbenzvnaminol-9-(2- 
propvllpurine dihvdrochloride • "■' * . ; : 

2-[Trans-(4-aminocyclohexyl)amino]-64(3^ ' 
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dihydrochloride is prepared from 2<hloro-6-[(3,4-dimethoxybenzyl)amino] r 9r(2-propyl)purine 
essentially as described in. Ex ample 1. Scheme A, step c. 

CIMS (NH 3 )4407MH + ); Rf (min.) = 3.33 ~ ~ . . . ~ 

Example 20 

5 2-rTrans^4-aminocvx:lohexvl)aminol-642^ 

dihydrochloride 

Scheme A, step b: 2-Chloro-6-r2,6-dichlorophenvlhvdrazino1-9-cvclopentylpurine 
2-ChlorO"6-[2,6-dichlorophenylhydrazino]-9-cyclopentylpurine is prepared from 2,6-dichloro-. 
9-cyclopentylpurine, 2,6-dichlorophenylhydrazine, and triethylamine essentially as described 
10 above in Example I, Scheme A, step b. 

Scheme A. step c: 2-fTrans-f4-aminocvclohexvl)amino1-6-f2 < 6-dichlorophenvlhvdrazinol-9- 

cvclopentvlpurine dihydrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[2^^ 

dihydrochloride is prepared from 2-chloro-6-[2,6-dichlorophenylhydrazino]-9- 
1 5 cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
CIMS (NHj) 475 (MH + ); Rf (min.) = 3.43 

Example 21 

2-fTrans-(4-aminocvclohexvnamino1-6-( f 3-fluorophenvlamino)-9-cvclopentvlpurine 

dihydrochloride 

20 Scheme A. step b: 2-Chloro-6-r3-fluorophenylaminoV9-cvclopentylpurine 

2-Chloro-6-(3-fluorophenylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- . 
cyclopentylpurine, 3-fluoroaniline, and triethylamine essentially as described above in Example 
1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-n-fluorophenvlamino)-9- 
25 cyclopentylpurine dihydrochloride 
2-[Trans-(4-aimnocyclohexyl)amino] 

dihydrochloride is prepared from 2-chloro-6-(3-fluorophenylamino)-9-cyclopentylpurine 
""~ essentially"^ A, stepcT ~~™ 

CIMS (NH 3 ) 448 (MH + ); Rf (min.) = 3.44 , 
30 Example 22 

2-rTrans-(4-aminocyclohexvl)amino1-6-(3-methoxvpropylamino)-9-cyclopentylpurine 

dihydrochloride 

Scheme A. step b: 2-Chloro-6-( , 3-methoxvpropylamino)-9-cvclopentylpurine 
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2-Chloro-6-(3-methoxypropylamih6)-9-cydopencyJpiirine is prepared from 2,6-dichloro-9- * 
cyclopentylpurine, 3-methoxypropylamine, and triethylamine essentially as described above in " 
Example 1, Scheme A, step b. 

Scheme A. step c: 24Trans-(4-arninocvclohexvl)amiriol-6-f3-methoxypropvlaminoV9- 
5 cyclopentylpurine dihvdrochloride 
2-[TransK4-armnocyclohexyl)aim 

dihvdrochloride is prepared from 2-chloro-6-(3-methoxypropylamino)-9<yclopentylpurine ' 
essentially as described in Example 1, Scheme A, step c. - * 
QMS (NH 3 ) 388 (MH + ); Rf (min.) = 3.29 ' 
10 ; ' 

Example 23 

2-rTrans-f4-aminocvcloh exvn^ 

dihvdrochloride 

Scheme A. step b: 2-Ch l6ro-6-rr4-pentvnphenvlamino1-9-cvclopentvlpurine 
15 2-Chloro-6-[(4-pentyl)phenylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9-* 
cyclopentylpurine, 4-butylphenylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTr ans-( f 4-aminocvclohexvnamino1-6-rr4-pentynphenvlaminol-9- > 
cyclopentylpurine dihvdrochloride 
24Trans<4-aminocyclohexyi)amin6]-6^ 

dihvdrochloride is prepared from 2-chloro-6-[(4-pentyl)phenylamino]-9-cyclopentylpunne 
essentially as described in Example 1 , Scheme A, step c. 

CIMS(NH 3 )462(MH + );Rf (min.) = 4.15 . ' "' * " 

Example 24 

(^/-)-24Trans-f4-amino cvclohexvnaminoV6-r(a-cvclopropvl-4^hlorobenzvl)amino1-9- ° 
cyclopentylpurine dihvdrochloride 
Scheme A, step b: 2-Chloro-6-f fa-cvclo propvl-4-chlorobenzvl)amino1-9-cvclopentvlpurine 
2-Chloro^-[(a^yclopropyl^chlorobenzyl^ is prepared from 2,6- 

dichloro-9-cyclopentylpurine, a-cyclopropyl-4-chlorobenzylamine, and triethylamine essentially 
as described above in Example l t Scheme A, step b. 

Scheme A. step c: -2-fT rans-(4-aminocvclohexvl)amiho1-6>rra-cvclopropvl-4- 
chlorobenz vl)aminol-9-cvclopentvlpurine dihvdrochloride 
2-[Trans-(4-armncK;yclohexyi)amino]-6-f(a-cyd 
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cyclopentylpurine dihydrochloride is p^^^ 

chlorobenzyl)am in o]-9-cyclo pentylpuri ne essen tially as described in Exam ple -1 . Scheme A. _ 

step c. • , ... 

. CIMS (NH 3 ) 480 (MH + ); Rf (min.) = 2.35 . ; 

Example 25 . /• . 

2-rTrans-(4-anrinocvclo h^ 

• dihvdrochloride . 
Scheme A; step b; 2-Chloro-6-ff2-trifluorobenzvnamino]-9-cvclopentvlpurine 
2-Chloro-64(2-trifluorobenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-trifluorobenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, stepc: 24 Trans-r4-aminocvclohexvl)aminol-64(2-trifluorobenzvnamino1-Q- " 
cyclopentylpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(2-trifluorobenzyl)aniino]-9-cy 
dihydrochloride is prepared from 2-chloro-6-[(2-trifluorobenzyl)amino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 474 (MH + ); Rf (min,) == 2.3 1 

Example 26 ' ■ \ 

24Trans-('4^amino cyclohexynamino1-6-f2-hvdroxvethoxvethvlamino)-9-cvclopent\1purine 

dihvdrochloride 

Scheme A, step b: 2-C hloro-6-(2-hvdroxvethoxvethvlamino)-9-cvclopentvlpurine ■ . v < 
2-Chloro-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine is prepared from 2,6-dichlpro-9- 
cyclopentylpurine, 2-(2-aminoethoxy)ethanol, and triethylamine essentially as described above 
in Example 1, Scheme A, step b. 

Scheme A. step c: 2-r Trans-f4-aminocvclohexvnamino1-6-(2-hvdroxvethoxyethvlamino)-9- 
cvclopentvlpurine dihvdrochloride 

2-[TransK4-aminocyclohexyl)amino]-6-(2-hydroxyethoxyethylami no)-9-cy clopent^ ; 
dihydrochloride is prepared from 2-chloro-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine 
essentially as described in Example 1, Scheme, A, step c. 
CIMS (NH 3 ) 404 (MH + ); Rf (min.) = 3.16 

Example 27 

2r|Trans-f4raminocvcl ohexvl)aminol-6-f2-f3-methoxyphenvn 

• v ; • ; . dihvdrochloride - . ...i - ; : . . y ... , 
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Scheme A. step b: 2-Chloro-6-r2-f3-mcthoxvphenvl)ethvlamino1-9-cvclopentvlDurine ■ * * ■ 
2-Chloro-6-[2-(3-methoxyphenyl)ethyiamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 2-(3-methoxyphenyl)ethylamine, and triethylamine essentially as 
described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-f2-(3-methoxvphenvl)ethylamino1- 

9-cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocycIohexyl)amin^ 

dihydrochloride is prepared from 2-chloro-6-[2-(3-methoxyphenyl)ethylamino]-9- 
cyclopentylpurine essentially as described in Example l f Scheme A, step c. - 
CIMS (NH 3 ) 450 (MH + ); Rf (min.) = 3.54 

Example 28 

2-rTrans-(4-aminocvclohexvnam inol-6-rf3.5-dimethoxvbenzvl)aminol-9-cvclopentvlpurine 

dihvdrochloride 

' Scheme A. step b: 2-Ch loro-6-r(3.5-dimethoxvbenzvl)amino1-9-cvclopentvlpurine 
2-Chloro-6-[(3 1 5-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 3,5-dimethoxybenzylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A , step c: 2-rTrans-r4-aminocvclohexvl)aminoV6-f( , 3.5-dimethoxvbenzvnamino1-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(3,5-dimethoxybenzyl)amino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro.6-[(3,5-dimethoxybenzyl)amino]-9- ' / 

cyclopentyipurine essentially as described in Example 1, Scheme A, step c; ' 
CIMS (NH 3 ) 466 (MH + ); Rf (min.) = 2.27 

Example 29 

2-fTrans-r4 -aminocvclohexvl)aminol-6-f4-methoxvbutvlamino)-9-cvclopentvlpurine * 

dihvdrochloride . ' . f ; 

Scheme A. step b: 2-Ghloro-6-(4-methoxvbutvlaminoV9-cvclopentvlpurine ' ' 
2-Chloro-6-(4-methoxybutylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- ' : 
cyclopentyipurine, 4-methoxybutylamine, and triethylamine essentially as described above in ' 
Example 1, Scheme A, step b. - . • . • 

Scheme A, step c: 2-rT rans-(4-aminocyclohexvnaminoV6-(4-methoxvbutviamino)-9- 
cvclopentvlpurine dihvdrochloride * - - 

2-[Trans-(4-aminocyclohexyl)amino]-6-(4-methoxybutylamino)-9-cyclopentylpurine 
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dihvdrochloride is prepared from 2-chloro-6-(4-methoxybutylamino)-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
QMS (NH 3 ) 388 (MH*); Rf (min.) =3.29 

Example 30 
2-fTrans-f4-aminocvclohexvnamino ^ 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-fr2.3-rii methoxvhen7vnaminol-9-r2-propvl')nurine - 
2-Chloro-6-[(2,3-dimethoxybenzyl)amino]-9-(2-propyl)purine is prepared from 2,6-dichloro-9- 
(2-propyl)purine (see Example 1 9 for preparation), 2,3-dimethoxybenzylamine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-fTrans-(4-aminocvclohexvnamino1- 6-rf2.3-dimefhoxvben7.vnaminol-Q-(9- 
propvDpurine dihvdrochloride 

2-[Trans-(4-amihocyclohexyl)armno]-6-[(23-dimethoxybenzyl)amino]-9-(2-propyl)purin 
dihydrochloride is prepared from 2-chloro-6-[(2,3-dimethoxybenzyl)amino]-9-(2-propyl)purine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 440 (MH*); Rf (min.) = 3.39 

Example 3 1 

2-rTrans-(4-aminor.vclohexvl^aminn1 -6-r2-rohenvlamino)ethvlamino1-9-cvclopentvlpurine 

trihvdrochloride 

Scheme A. step b: 2-Chloro-6-r2-(phen vlamino)ethvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[2-(phenyiarnino)ethylarnino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, N-phenylethylenediamine, and triethylamine essentially as described above 
in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-r4-aminnr. v clohexvnaminol-6-f2-rphenvlarnino^ethvlaminol-9- 
cvclopentvlpurine trihvdrochlorirte 

2-|Trans<4-arrunocyclohexyl)amino]-6-[2-^ , 
^hydrochloride is prepared from 2<hloro-6-[2Kphenylarmno)ethylamino]-9-cyclopentylpurine, 
essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH 3 ) 435 (MH + ); Rf (min.) = 3.34 

Example 32 

2-rTrans-(4-aminocvclohexvl)amino1-6- ( phenvlaminoV9-cvclnp ff ntvlDurine dihvdrochloride - 
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2-Chloro-6-(phenyJamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentyipurine, aniline, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-fTrans-f4-arYiinocvclohexvl)amino1-6-rDhenvlamino)-9-cvclopentvlpurine 
dihvdrochloride 

2-[Trans-(4-aimncK;yclohexyl)anun^ dihydrochloride is 

prepared from 2-chloro-6-(phenylamino)-9-cyclopentylpurine essentially as described in 
Example l t Scheme A, step c. ■ ■■ 
C1MS (NH 3 ) 392 (Nffl^. Rf (n^ ^ 

Example 33 
2-fTrans -(4-aminocvclohexvnamino1-6^ 

trihvdrochloride . 

Scheme A , step b: 2-Chloro-6-f4-n-ben2vnpiDeridinvlamino1-9-cyclopentvlpurine 
2-Chloro-6-[4-(l-benzyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 4-amino-l-benzylpiperidine, and triethylamine essentially as described- 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 24Trans-f4-aminocvclohexvl)aminol-6-r4-n-benzvnpiperidinviaminol-9- 

cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-anunocyclohexyl)am^ 

trihvdrochloride is prepared from 2-chloro-6-[4-(l-benzyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 489 (MH + ); Rf (min.) = 3.29 

Example 34 

2-rrrans-( , 4-aminocvclohexvl)aminol-6-r3.4-dimethoxvbenzvnamino1-9-cvclopentvlpurine • 

dihvdrochloride 

Scheme A. step b: 2-C hloro-6-r3.4-dimethoxvbenzvnamino1-9-cvclopentvlpurine 
2-Chloro-6-[3,4-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 3,4-dimethoxybenzylamine; and triethylamine essentially as described above 
in Example 1, Scheme A, step b. . . . 

Scheme A. step c: 2-rT rans-(4-aminocvclohexvl)amino1-6-r3.4'dimethoxvbenzvl)amirio]-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[3;4-dimethoxybenzyl)amino]-9-cyclopcntylpurine 
dihydrochloride is prepared from 2-chloro-6-[3,4-dimethoxybenzyl)amino]-9-cyclopehtyipurine 
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essentially as described in Example 1, Scheme A, step c. . 
CIMS (NH 3 ) 466 (MH + ); Rf(min.) = 2.25 




5 



Example 35 
■-fTrans-(4- aminocvclohexvlte^ 

hydrochloride 



Scheme A. step a: 2.6-Dichloro-9-cvclopentenvlpurine . 

2,6-Dichloro-9-cyclopentenylpurine is prepared from 2,6-dichloropurine and cyclopentenol 
essentially as described in Example 1, Scheme A, step a, but substituting cyclopentenol for . 
cyclopentanol. 

l 0 Scheme A, step b: 2-Chloro-6-fG-iodoben2vnamino1-9-cvclopentenvlpurine 

2-Chloro-6-[(3-iodobenzyl)amino]-9-cyclopentenylpurine is prepared from 2 f 6-dichloro-9- 
cycl'opentenylpurine, 3-iodobenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-r Trans-f4-aminocvclohexvl)amino1-6-rr3-iodobenzvnamino1-9- 
15 cvclopentenvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(3-iodobenzyl)amino]-9-cyclopentenylpurine 
hydrochloride is prepared from 2-chloro-6-[(3-iodobenzyl)amino]-9-cyclopentenylpurine 
essentially as described in Example 1, Scheme A, step c. 
CMS (NH 3 ) 530 (MH + ) 

20 Example 36 

24Trans-(4-aminocvclohexv0amino1-6-( dodecvlaminoV9-cvclopentvlpurine dihvdrochloride 
Scheme A. step b: 2-Chloro-6-(dodecvlamino)-9-cvclopentvlpurine 
2-Chloro-6-(dodecylamino)-9-cyclopentylpurine is prepared from 2,6-dichIoro-9- 
cyclopentylpurine, n-dodecylamine, and triethylamine essentially as described above in 

25 Example I, Scheme A, step b. . 

Scheme A, step c: 24Trans- f4-aminocvclohexvnamino1-6-fdodecvlamino)-9-cvclopentvlpurine 
dihvdrochloride 

- 2-[Trans-(4-"a rmndcydote^ is 

prepared from 2-chloro-6-(dodecylamino)-9-cyclopentylpurine essentially as described in 
30 1 Example 1, Scheme A, step c. , t 



CIMS (NH 3 ) 484 (MH + ); Rf (min.) = 5.09 

Example 37 
2-rTrans-(4-aminocyclohexvl)amino^ 
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dihydrochloride * 

Scheme A. step b: 2-Chlcro-6-f(4-methoxvbcnzvl)amino1-9-(2-propvl')purine 
2-Chloro-6-[(4-methoxybenzyl)amino]-9-(2-propyl)purine is prepared from 2,6-dichloro-9-(2- 
propyl)purine (see Example 19 for preparation), 4-methoxybenzylamine , and triethylamine 
5 essentially as described above in Example 1, Scheme A ; step b. 

Scheme A. step c: 2-fTrans-C4-amjnocvclohexvnamino1-6-f(4-methoxvbenzvl)aminol-9-( , 2- ' ' 
propvOpurine dihvdrochloride ■■■ 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(4-methoxybenzyl)amino]-9-(2-propyl)puri 
dihydrochloride is prepared from 2-chloro-6-t(4-methoxybenzyl)amino]-9-(2-propyl)puririe 
10 essentially as described in Example 1; Scheme A, step c. 
CIMS (NH 3 ) 410 (MH + ); Rf (min ) = 3.37 ' 

Example 38 

24Trans-r4-aminocvclohexvnatninol-644-n-(4-chlorobenzvl))piDeridinvlaminol-9- ' " 

cvclopentvlpurine - ■ 

15 Preparation of 4-Amino- 1 -(4-chlorobenzvQpiperidine : ... 
Method 1: 

Scheme B. step a: 4-Carboxamide-l-(4-chlorobenzvl)piperidine *' 
Dissolve isonipecotamide (39 mmol) in 3-pentanone (25 mL) and heat to reflux. Add cesium 
carbonate (24 mmol) and a catalytic amount of potassium iodide (2 spatula tips, cat) followed 
20 by 4-chlorobenzyl chloride (47 mmol). Stir and reflux for 5 hours. Filter the hot solution 
through celite, wash the filter cake with hot acetone (4x20 mL), combine the filtrate and 
washings, and evaporate the solvent in vacuo and residue was recrystallized from acetone to " ■ 
give the title compound. 

Scheme B, step b: 4-Amino- l-(4-chlorobenzvl)piperidine ' * 

25 Dissolve bis(trifluoroacetoxy)iodobenzene (84 mmol) in acetonitrile (20 mL) and diluteTwith 
water (20 mL). Add 4-carboxamide- 1 -(4-chlorobenzyl)piperidine (7 mmol) and heat for 
overnight at 65 °C. Cool the mixture (ice bath), add water (60 mL), followed by concentrated * 
HCL Extract with ether (2X). The aqueous layer was concentrated in vacuo, and the residue 
was dissolved in water in 40 mL of water. Basify with* aqueous sodium carbonate, and extract 

30 into methylene chloride, the organic layer was drived over Na : S0 4 , filtered and the solvent was 
evaporated in vacuo to give the title compound. 
Method 2: - 

Scheme C step a: l-f4-Chlorobenzvn-4-piperidone ~ - - - : -- ' 
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Dissolve 4-piperidone (17 mrnol) in 3-pentanone (25 mL) and heat to reflux. Add cesium 
carbonate (19 mmol) and a catalytic amount of potassium iodide, followed by 4-chlorobenzyl 
chloride (20 mmol). Stir and reflux for 4 hours. Filter the hot suspension, wash the residue 
with hot acetone (4x20 mL), combine the filtrate and washings, and evaporate the solvent in 
5 vacuo to give the title compound. 

Scheme C step b: H4-Chlorobenzvl)-4-piperidone oxime 

Dissolve l-(4-chlorobenzyl)-4-piperidone (0.0456 mmol), hydroxyl amine hydrochloride 
(0.0456 mmol) and sodium acetate (0.0456 mmol) in aqueous ethanol X450 mL). Stir \ 
approximately 30 minutes to 2 hours. while warming. Add methylene chloride (450 mL) r 
1 0 separate the organic phase, and extract the aqueous phase with methylene chloride (100 mL). • 
Combine the organic phases and dry (MgSOJ. Evaporate the solvent in vacuo to give the title 
compound. 

Scheme C. step c: 4-Amino-l-(4-chlorobenzvl)piperidine 

Add 1 -(4-chlorobenzyl )-4-piperidone oxime ( 1 .87 mmol) to a solution of lithium aluminum 
15 hydride (2.5 mL of a 1M solution in tetrahydrofuran) and place under a nitrogen atmosphere. 
Heat at reflux for 2 hours, cool and pour into dilute aqueous sodium hydroxide. Extract with a 
mixture of ethyl ether/ethyl acetate (2x), wash with aqueous sodium chloride and dry (MgS0 4 ), 
Evaporate the solvent in vacuo to give the title compound. 

Scheme A. step b: 2-Chloro-6-f4-(l-f4-chlorobenzvn)piperidinvlamino1-9-cvcrooentvlpurine 
20 2-Chloro-6-[4-( l-(4-chlorobenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-chlorobenzyl )piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-r4-aminocvclohexvl)amino1-6-f4-(l-(4- 

chlorobenzvl'Dpiperidinvlaminol-g-cvclopentvlpurine 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-chlorobenzyl))piperidinylamino - * 

cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(4-chlorobenzyl))piperidinylamino] -9- 

cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
7 M"(min) = 229rpunty " : 

Example 39 

30 2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri-(4-methoxvbenz\il)piperidinvlamino1-9-- 

cyclopentvlpurine 

Preparation of 4-Amino-l-(4-methoxvbenzvl)piperidine 

Method 1 ( . , . : 
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Scheme B. step a: 4-Carboxamide-l-(4-methoxvbenzvnpiperidine * '■ 
4-Carboxamide-l-(4-methoxybenzyl)piperidine may be prepared from isonipecotamide and 4-' 
methoxybenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino- l-(4-methoxvbenzv0piperidine * 
5 4-Amino- 1 -(4-methoxybenzyl)piperidine is prepared from 4-carboxamide- 1 -(4- 

methoxybenzyi)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(4-MethoxvbenzvO-4-piperidone 

l-(4-Methoxybenzyl)-4-piperidone is prepared from 4-piperidone and 4-methoxybenzyl 
10 chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(4-Methoxvbenzvn-4-piperidone oxime 

1- (4-Methoxybenzyl)-4-piperidone oxime is prepared from l-(4-methoxybenzylH-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

15 Scheme C step c: 4-Amino- l-(4-methoxvbenzvDpjperidine 

4-Amino- 1 -(4-methoxybenzyi)piperidine is prepared from 1 -(4-methoxybenzyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-f l-(4-methoxvbenzvn)piperidinvlamino1-9-cvcIopentvlpurine 

2- Chloro-6-[4-(l-(4-methoxybenzyl))piperidinylamino]-9-cyclopentyIpurine is prepared from 
20 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-methoxybenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-fTrans-(4-aminocvclohexvl)amino1-6-r4-(l-(4- 
methoxvbenzvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l<4-methoxybenzyl))piperidinylaxnino]-9- 
25 cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-methoxybenzyl))piperidinylamino]-9- - 
cyclopentylpurine essentially as described in Example, 1, Scheme A, step c. 
Rf: (min) = 2.26; purity 100%; MS (APCI): 519 NT 1 

Example 40 ! ■ ■ ■ \ 

2-fTrans-r4-aminocvclohexvnamino1-6-r4-ri-(4-methvlbenzvn)piperidinvlamino1-9- 

30 • cyclopentylpurine • - - - ■ • - 

Preparation of 4-Amino- 1 -(4-methylbenzvPpiperidine 

Method 1 . . . ' 

Scheme B, step a: 4-Carboxamide-l-(4-methvlbenzvl)piperidine 
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4-Carboxamide-l-(4-methylbenzyl)piperidine may be prepared from isonipecotamide and oc- 
chloro-p-xylene essentially as described above in Example 38, Scheme step a. 
Scheme B. step b: 4-Amino-H4-methvlbenzv0piperidine 
4- Amino- 1 -(4-methylbenzyl)piperidine is prepared from 4-carboxamide- i-(4- 
5 methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. . 
Method 2: 

Scheme C step a: l-f4-MethvlbenzvO-4-piperidone 

1 -(4-Methylbenzyl)-4-piperidone is prepared from 4-piperidone_.and ce-chloro-p-xylene 
essentially as described above in Example 38, Scheme C, step a. 
10 Scheme O. step b: l-(4-MethvlbenzvD-4-piperidone oxime .. 

l-(4-Methylbenzyl)-4-piperidone oxime is prepared from l-(4-methyIbenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-(4-methvlbenzvDpiperidine 

1 - Amino- l-(4-methylbenzyl)piperidine is prepared from l-(4-methylbenzyl)-4-piperidone 
15 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-(4-methvlbenzvn > )piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-methylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from . 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-methylbenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

20 Scheme A, step c: 2-rTrans-(4-aminocvcl6hexvnamino1-6-r4-(l-( , 4- 
methvlbenzvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( l-(4-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
25 Rf: (min) = 2.26; purity 100%; MS (APCI): 503 M +1 

Example 41 
2-rTrans-(4-airnnocvcIohexv0armno1-6^ 

. cvclob^Wlpuf ine " ; ^ ~ ~ ; 

Preparation of 4- Amino- 1 -f 3-methoxvbenzvl)piperidine 
30 Method 1 

Scheme B, step a: 4-Carboxamide-l-f3-methoxvbenzvl)piperidine 

4-Carboxamide-l-(3-methoxybenzyl)piperidine may be prepared from isonipecotamide and 3- 
methoxybenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
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Scheme B. step b; 4-Amino-l-(3-meth'oxvbenzvnpiperidine 
4- Amino- 1 -(3-methoxybenzyl)piperidine is prepared from 4-carboxamide- 1 -(3- ' 
methoxybenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

5 Scheme C. step a: l-(3-MethoxvbenzvlV4-piperidone 

1- (3-Methoxybenzyl)-4-piperidone is prepared from 4-piperidone and 3-methoxybenzyl 
chloride essentially as described above in Example 38 t Scheme C, step a. 

Scheme C. stepb: l-f3-MethoxvbenzvlV4-piperidone oxime - 

1 -(3-MethoxybenzyI)-4-piperidone oxime is prepared from 1 -(3-methoxybenzyl)-4-piperidone ' 
10 and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. •• * * ** 

Scheme C. step c: 4-Amino-l-f3-methoxvbenzvl)piperidine 

4-Amino-l-(3-methoxybenzyl)piperidine is prepared from l-(3-methoxyberizyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
15 Scheme A, step b: 2-Chloro-6-r4-n-n -methoxvbenzvn)piperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l<3-methoxybenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine; 4-amino- 1 -(3-methoxybenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvcIohexvl)aminol-6-r4-n-r3- 

20 methoxvbenzvDlpiperidinvlaminol^-cvclopentvlpiirine 
2-[Trans-(4-aminocyclohexyl)amino^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-methoxybenzyl))piperidinylaminoi-9- 

cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Rf: (min) = 2.27; purity 99%; MS (APCI): 519 M +1 
25 Example 42 

24Trans-f4-aminocvcloh exvnaminol-6-r4-ri-r3H:hlorobenzvl^piperidinvlaminol-9- 

cyclopentvlpurine 

Preparation of 4-Amino-l-(3-chlorobenzvl)pip eridine 

Method 1 * 

30 Scheme B. step a: 4-Carboxamide-l-G-chlorobenzvl)piperidine 

4-Carboxamide-l-(3-ch]orobenzyl)piperidine may be prepared from isonipecotamide arid 3- 

chlorobenzyl chloride essentially as described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amin6-l-G-chlorobenzvQpiperid"ine 
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4-Amino-l-(3-chlorobenzyl)piperidine is prepared from 4-carboxamide-l-(3- 
chlor obe nzyl)piperidine ess ential ly as described above in Exam ple 38, SctemeB, stepjj; 
Method 2: 

Scheme C step a: l-G-ChlorobenzvlM-piperidone 

l-(3-Chlorobenzyl)-4-piperidone is prepared from 4-piperidone and 3-chlorobenzyl chloride 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l- G-ChlorobenzvlM-piperidone oxime 

1- (3-Chlorobenzyl)-4-piperidone oxime is prepared from H3-chlorobenzyI)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-f3-chlorobenzvnpiperidine 

4-Amino-l-(3-chiorobenzyl)piperidine is prepared from l-(3-chlorobenzyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-644-rNn -chlorobenzvn)piperidinvIamino>9~cvclopentvlpurine 

2- CWoro-6-[4-(l -(3-chlorobenzyl^ is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(3-chlorobenzyI)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 

Scheme A, step c: 2-rT rans-(4-aminocvclohexvnaminol-6-f4-n-r3- 
chlorobenz vl))piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans<4-aminocyclohexyl)amino]-6-[4-(l-(3-chlorobenzyl))piperidinylamino]^ . 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-chlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.25; purity 95%; MS (APCI): 523 M +l 

Example 43 

2-rrrans-f4-aminocvclohexvnamino V644-fl-f2-chlorobenzvl^piperidinvlam 

cyclopentylpurine 
Preparation of 4-Amino-l-f2-chlorobenzvnpiperidine 
Method 1 

Scheme B, step a: 4-Carb oxamide-l-f2-chlorobenzvnpiperidine 

4-Carboxamide- 1 -(2-chlorobenzyl)piperidine may be prepared from isonipecotamide and 2- 
chlorobenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-f2-chlorobenzvnpiperidine 
4-Aminoe- 1 -(2-chlorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(2- 
chlorobenzyl)piperidine essentially as described above, in Example .38, Scheme B, step b. . 
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Method 2: •• - ... .. -.. 

Scheme C. step a: l-(2-chlorobenzyO-4-piperidone 

l-(2-Chlorobenzyi)-4-piperidone is prepared from 4-piperidone and 2-chlorobenzyl chloride '* 
essentially as described above in Example 38, Scheme C,-step a. 
5 Scheme C. step b: l-(2-Chlorobenzvn-4-piperidone oxime ' ' . 

1- (2-Chlorobenzyl)-4-piperidone oxime is prepared from l-(2-chlorobenzyl)-4-piperidone and 
hydroxyiamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-r2-chlorobenzvl)piperidine 

4-Amino-l-(2-chlorobenzyl)piperidine is prepared from l-(2-chlorobenzyl)-4-piperidone oxime 
10 essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-ri-f , 2-chlorobenzvnipit)eridinvlaminol-9--cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-chlorobenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino- l-(2-chlorobenzyl)piperidine, and triethylamine 
essentially as described. above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-rTrans-r4-aminocvclohexvnamino1-6-f4-n-r2- -* 
chlorobenzvl^piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-644-(l-(2-chlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(2-chlorobenzyl))piperidinylamino]-9- 
cyclopentyipurine essentially as described in Example 1, Scheme A, step c. 
20 Rf: (min) = 2.25; purity 92%; MS (APCI): 523 M +1 , 

- • . '* Example 44 . . . . . 
24Trans-(4-aminocvclohexvnamino1-6-f4-(l-(2-methvlbenzvn)piperidinvlaminol-9- 

cvclopentylpurine 
Preparation of 4-Amino-l-f2-methvlbenzvDpiperidine 
25 Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-methvlbenzv0piperidine . 

4-Carboxamide-l-(2-methylbenzyl)piperidine may be prepared from isonipecotamide and a- 
chloro-o-xylene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(2-methvlbenzvDpiperidine 
30 4- Amino- 1 -(2-methylbenzyl)piperidine is prepared from 4-carboxamide-l -(2- 

methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Method 2: . . .... - 

Scheme C. step a;» l-C2-Methvlbenzvn-4-piperidone ■ .. 
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1- (2-Methylbenzyl)-4-piperidone is prepared from 4-piperidone and a-chloro-o-xylene 
essentially as described above in Example 38, Scheme C, step a. . 

Scheme C step b: 4-Amino-l-(2-methvlbenzvl)piperidine oxime 
4-Amino-l-(2-methylbenzyl)piperidine oxime is prepared from 4-amino-l-(2- . 
5 methylbenzyl)piperidine and hydroxylamine hydrochloride essentially as described above in 
Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f2-methvlbenzvl)piperidine 

4-Amino-l-(2-methylbenzyl)piperidine is prepared from essentially as described above in 
Example 38, Scheme C, step c. 
10 Scheme A, step b: 2-Chloro-6-r4-(l-(2-methvlbenzvn)pipehdinvlamino1-9-cvclopentvlpurine 

2- ChIoro-6-[4-(l-(2-methylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4- amino- 1 -(2-methylbenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans-(4-aminocvcIohexvl)aminol-6-r4-n-(2- 
1 5 methvlbenzvO)piperidinvlamino1-9-cvclopentvlpurine 
24Trans-(4-aiirinocyclohexyl)amino]-6-^ 

cyclopentylpurine is prepared from 2-chioro-6-[4-(l-(2-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.26; purity 98%; MS (APCI): 503 M +1 ' 
20 Example 45 

24Trans-(4-aminocvclohexvDaminol-6-^ 

cyclopentylpurine . 
Preparation of 4-Ammo-l-(2,6-dichlorobenzvDpiperidine 
Method 1 

25 Scheme B. step a: 4-Carboxamide-l-(2,6-dichlorobenzvl > )piperidine 

4-Carboxamide-l-(2,6-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 

a,2,6-trichlorotoluene essentially as described above in Example 38, Scheme B, step a. 
- Scheme B. step b:4- AfflFo^H ------- -~ ~- 

4-Amino-l-(2,6-dichlorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,6- 
30 dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Method 2: 

Scheme C step a: l-(2.6-DichlorobenzvlV4-piperidone 

l-(2,6-Dichlorobenzyl)-4-piperidone is prepared from 4-piperidone and ce,2,6-trichlorotoluene 
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essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-f2.6-DichlorobenzvlM-piperidone oxime 

1- (2,6-Dichlorobenzyl)-4-piperidone oxime is prepared from l-(2 t 6-dichlorobenzyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

5 Scheme C, step b. ■ * 
Scheme C step c: 4-Amino- l-f2.6-dichlorobenzvl)piperidine 
4-Amino-l-(2,6-dichlorobenzyl)piperidine is prepared from l-(2,6-dichlorobenzyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b; 2-Chloro-6-[4-(l-r2,6-dichlorobenzvn)piperidinvtamihol-9- 
10 cvclopentvlpurine , 

2- CWoro-6-[4-(l-(2 t 6-dichlorobenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,6-dichlorobenzyl)piperidine (made according to 
the Method 1 of Example 45), and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

15 Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminol-6-r4-f l-f2.6- ' 
dichlorobenzvl^piperidinvlaminol-g-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2 t 6-dichlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2,6-dichlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 ; Scheme A, step c. • 

20 Rf:(min) = 2.28; purity 98%; MS (APCI):557M +I ; 

- • Example 46 

2-rTrans-f4-a minocvclohexvnaminol-6-r4-n-r4-trifluoromethvlbenzvl))piperidinvlaminoT"9- 

cvclopentvlpurine 
Preparatio n of 4-Amino- l-r4-trifluoromethvlbenzvnpiperidine 

25 Method 1 

Scheme B. step a: 4-Carboxamide-l-f4-trifluoromethvlbenzvnpiperidine " " 
4-Carboxamide-l-(4-trifluoromethylbenzyl)piperidine may be prepared from isompecotamide 
and a'-chioro-a.a^a-trifluoro-p-xylene essentiallyas described above : in Example 38, Scheme 
B, step a. 

30 Scheme B 7 step b:4-Amino-l-(4-trifluoromethvlbenzvnpiperidine 

4-Amino- l-(4-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide-l-(4- 
trifluoromethylbenzyl)piperidine essentially as described above in Example 38; Scheme B, step 

b. - ■ - - - ■ ■ •• .* • • - • • ........ ■ " • • - : : 
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Method 2: • - < \ 

SchemeC step a: l-(4-Trifluorcm(nh\1b^ _j 

l-(4-Trifluoromethylbenzyl)-4-piperidone is prepared from 4-piperidone and oc'-chloro-a,a,oc- 
trifluoro-p-xylene essentially as described above in Example 38, Scheme C, step a. 
5 Scheme C step b; l-(4-Trifluoromethvlbenzyl)-4-piperidone oxime 

1- (4-Trifluoromethylbenzyl)-4-piperidone oxime is prepared from l-(4-trifluoromethylbenzyl)- 
4-piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. - - " - - - 
Scheme C step c: 4-Amino-l-(4-trifluoromethvlbenzv0piperidine 

10 4- Amino- 1 -(4-trifluoromethylbenzyl)piperidine is prepared from 1 -(4-trifluoromethylbenzyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2-Chloro-6-T4-(l-(4-trifluoromethvlbenzvn)piperidinvlamino-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-trifluoromethylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared 
15 from 2,6-dichloro-9-cyclopentyIpurine, 4-amino-l-(4-trifluoromethylbenzyl)piperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2>[Trans-(4-aminocvclohexvnamino1-6-f4-n-r4- 
trifluoromethvlbenzvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-trifluoromethylbenzyl))piperidinylamino]-9- 
20 cyclopentylpurine is prepared from 2-chloro-6-[4-( l-(4- 

trifluoromethylbenzyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example I, Scheme A, step c. 

Rf: (min) = 2.38; purity 100%; MS (APCI): 557 W { - 

Example 47 

25 f+/-V2-lTrans-f4-aminocvclohexvl)amm^ 

cyclopentylpurine 
Preparation of fR,S)-4-Amino- l-(a-methvlbenzvnpiperidine 

Method 1 * ■ 

Scheme B. step a: 4-Carboxamide-Hoc-rnethvlbenzvOpiperidine 
30 4-Carboxamide-l-(a-methylbenzyl)piperidine may be prepared from isonipecotamide and cc- 
methylbenzyl bromide essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: fR.SV4-Amino-l-fq-methvlbenzyl)piperidine 
(R,S)-4-Amino-l-(a-methylbenzyl)piperidine is prepared from4-carboxamide-l-(a- . 
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methylbenzyi)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(a-Methvlbenzvl)-4 L piperidone 

1- (a-Methylbenzyl)-4-piperidone is prepared from 4-piperidone and a-methylberizyl bromide 
5 essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: l-(a-MethvlbenzvlV4-piperidone oxime 

Ha-Methylbenzyl)-4-piperidone oxime is prepared from l-(a-methylbenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above inExample 38, Scheme C, step b. 
Scheme C. step c: ^R.S V4-Amino-l-(q-methvlbenzvnpiperidine 
10 (R,S)-4-Amino- 1 -(a-methylbenzyi)piperidine is prepared from 1 -(a-methylbenzyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. stepb: 2-Chloro-644-f U( a-methvlbenzvn)DiDeridinvlaminol-9-cvcloDentvlpurine 

2- Chloro-6-[4-( l-(ot-methylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino-l-(a-methylbenzyl)piperidine, and 

1 5 triethylamine essentially as described above in Example 1 , Scheme A, step b. 
Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-f4-n-fg- 
methvlbenzvn)piperidinvlamino1-9-cvclQpentvlpurine 
2-[Trans-(4-aminocyclohexyi)aminoH^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(a-methylbenzyl))piperidinyiamino]-9- 
20 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. : 

• Example 48 

2-rTrans>r4- aminocvclohexvnamino1-644-ri-(3-phenoxvpropvn)piperidinvlamino1-9- 

cvclopentvlpurine ' * 

Preparation of 4- Amino- 1 -f3-phenoxvpropvPpiperidine . 
25 Method 1 — • • 1 

Scheme B. step a: 4-Carboxamide-l-f3-phenoxvpropyl)piperidine 

4-Carboxamide-l-(3-phenoxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-3-phenoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-A mino-l-G-phenoxvpropvl)piperidinc 
30 4- Amino- 1 -(3-phenoxypropyl)piperidine is prepared from 4-carboxamide- 1 -(3- 

phenoxypropyl)piperidine essentially as described above in Example 38, Scheme B; step b. 
Method 2: , * 

Scheme C. step a: 'l-(3-Phenoxvpr6py])-4-piperidone ■ • : " " ■' : ■ 
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l-(3-Phenoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 

_ phenoxypro pane essentially as de scribed above in Example 38, Scheme C, step a. _ 

Scheme C step b: l-n-PhenoxypropvlV4-piperidone oxime 

1- (3-PhenoxypropyI)-4-piperidone oxime is prepared from l-(3-phenoxypropyl)-4-piperidone 
5 and hydroxylarnine hydrochloride essentially as described above in Example 38 ; Scheme C, 

step b. , 
Scheme C step c: 4-Airrino-l-(3-phenoxypropvDpiperidine 

4-Amino-l -(3-phenoxypropyl)piperidine is prepared from 1 -(3-phenoxypropyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A, step b: 2-Ch loro-644-ri-n-phenoxvpropvn)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-phenoxypropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-phenoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-( f 4-aminocvclohexvDamino1-6-f4-n-(3- 
15 phenoxvpropvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-phenoxypropyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-phenoxypropyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 49 

20 24Trans-r4 -aminocvclohexvnaminol-644-ri-f2-phenoxvethvn)piperidinvlaminol-9- 

cyclopentvlpurine 
Preparation of 4-Amino-l -r2-phenoxvethvDpiperidtne 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-phenoxvethvnpiperidine 
25 4-Carboxamide- l-(2-phenoxyethyl)piperidine may be prepared from isonipecotamide and 1 - 
chloro-2-phenoxyethane essentially as described above in Example 38, Scheme B, step a. 
Scheme B , step b: 4-Amino-l -r2-phenoxvethvnpiperidine 

4-Amino-l -(2-phenoxyethyl)piperidine is prepared from 4-carboxamide-l-(2- > 
phenoxyethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
30 Method 2: 

Scheme C step a: l-(2-PhenoxvethvO-4-piperidone 

l-(2-Phenoxyethyl)-4-piperidone is prepared from 4-piperidone and i-chloro-2-phenoxyethane 
essentially as described above in Example 38, Scheme C, step a;. , . , . . ; , - 
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Scheme C. step b: l-(2-Phenoxvethvl)-4-piperidone oxime ' 

1 -(2-Phenoxyethyl)-4-piperidone oxime is prepared from i -(2-phenoxyethyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38', Scheme C,step b. 
Scheme C. step c: 4-Amino-l-f2-pheno'xvethvlteiperidine 
5 4-Amino-l-(2-phenoxyethyl)piperidine is prepared from i-(2-phenoxyethy))-4-piperidone 
oxime essentially as described above in Example 38, Scheme C step c. 
Scheme A, step b: 2-Chloro-6- r4-a-a-phenoxvethvmpiperi 

2-Chloro-6-[4-( l-(2-phenoxyethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-1-(2-phenoxyethyi)piperidine, and triethylamine 
10 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTr ans-f4-aminocvcl6hexvnaniinol-6-r4-n-f2- 1 
phenoxvethvn)piperidinvlamino1-9-cvclopentvlpurine ' 
2-[Trans-(4-aminocyclohexyl)anun^^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-( l-(2-phenoxyethyl))piperidinylamino]-9- 
15 cyclopentylpurine essentially as described in Example 1 ; Scheme A, step c. 

Example 50 

2-[Trans-f4-aminocvclohe xvnaminol-644-(l-r2-phenvlethvn)piperidinvlaminol-9- ' 

cyclopentvl purine 
Preparation of 4- Amino- 1 -(2-phenvlethvnpiperidine 
20 Method 1 

Scheme B. step a: 4-Ca rboxamide-l-( f 2-phenvlethvl)piperidine - 

4-Carboxamide-l-(2-phenylethyl)piperidine may be prepared from isonipecotamide and (2- 
chloroethyl)benzene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. st ep b:4-Amino-l-f2-phenvlethvDpiperidine 
25 4-Amino- 1 -(2-phenylethyl)piperidine is prepared from 4-carboxamide- 1-(2- ' 

phenylethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. s tep a: l-f2-PhenvlethvlV4-piperidohe > • 

l-(2-phenylethyl)-4-;piperidone is prepared from 4-piperidone and (2-chloroethyl)benzene 
30 essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f2-Phenvlethvn-4-piperidone oxime 

l-(2-PhenylethyI)-4-piperidone oxime is prepared from" l-(2-phehylethyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b; 
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Scheme C step c: 4-Arnino-l-(2-phenvlethvnpiperidine 

4 ;-A^ np ~i "( 2 i^!^ e f^P^^e ]s prepare^on^ oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2>Chloro-6-r4-n-r 2-phenvlethvn)piDeridinvlamino1-9>cvc]oDentvlDurine 
5 2-Chloro-6-[4-( l-(2-phenylethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(2-phenylethyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 
.Scheme A. step e: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-l : l -r2- 
phenvlethvn)piperidinvlamino1-9-cvclopentvlpurine 
10 2-[Trans-(4-aminocyclohexyl)amino]^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-phenylethyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 5 1 

2-rTrans-f4-aminocvclohe 
15 Preparation of 4-Amino-l -propylpiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l -propylpiperidine 

4-Carboxamide- 1 -propylpiperidine may be prepared from isonipecotamide and 1 -chloropropane 
essentially as described above in Example 38, Scheme B, step a. 
20 Scheme B. step b:4-Amino-l -propylpiperidine 

4- Amino- 1 -propylpiperidine is prepared from 4-carboxamide- 1 -propylpiperidine essentially as . 
described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-Propvl-4-piperidone 
25 l-Propyl-4-piperidone is prepared from 4-piperidone and 1 -chloropropane essentially as 
described above in Example 38, Scheme C, step a. 
Scheme C. step h: l-Propy]-4-piperidone oxime 

l-Propyl-4-piperidone oxime is prepared from 1 -propyl-4-piperidone and hydroxylamine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. 
30 Scheme C step c: 4- Amino- 1 -propylpiperidine 

4-Amino-l -propylpiperidine is prepared from l-propyl-4-piperidone oxime essentially as 
described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2- Chloro-6-r4-(l-propvl)piperidinvlamino1-9-cvclopentvlpurine 0 
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2-Chloro-6-[4-(l-propyl)piperidinyIamino]-9<yclopehtylpurine is prepared from 2,6-dichJoro- 
9-cyclopentylpurine, 4-amino- 1 -propytpiperidine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. ■<■«■■ * ! 

Scheme A; step c: 24Trans-( 4-aminocvclohexvnamino1-644-(l-propvlbiperidinvlamino1-9- 
5 cvcloperitvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( i-propyl)piperidinylamiho]-9-cyclopentylpurine is 
prepared from 2-chloro-6-[4-( 1 -propyJ)piperidihylamin6]-9-cyclopentylpurine essentially as ' 
described in Example 1, Scheme A, step c. - - 

Example 52 ■ ■ 

10 2-rTrans>(4-aminocvclohe xvnaminol-644-ri-cvclopropylmethvnDiperidinvlamino1-9- 

cvclopentvipurine 
Preparation of 4- Amino- 1 -cvclopropvlmethvlpiperidine 
Method 1 

Scheme B. step a: 4-C arboxamide- 1 -cvclopropvlmethvlpiperidine ' 
1 5 4-Carboxamide- 1 -cyclopropyimethylpiperidine may be prepared from isonipecotamide and 
(chloromethyl)cyclopropane essentially as described above in Example 38 t Scheme B, step a. 
Scheme B. step b: 4-A mino-l -cvclopropvlmethvlpiperidine 
4-Amino-l -cyclopropyimethylpiperidine is prepared from 4-carboxamide-l- 
cyclopropylmethylpiperidine essentially as described above in Example 38, Scheme B, step b. 
20 Method 2: 

Scheme C step a: l-fCvclopropvlmethvlM-piperidone 

1- (Cyclopropylme*thyl)-4-piperidone is prepared from 4-piperidone and 
(chloromethyl)cyclopropane essentially as described above in Example 38, Scheme C, step a. ' 
Scheme C. step b: l-rCv clopropvlmethvn-4-piperidone oxime 

25 l-(Cyclopropylmethyl)-4-piperidone oxime is prepared from i-(cyclopropyimethyl)-4- 

piperidone and hydroxylamine hydrochloride essentially. as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: 4-A mino- l-cvcldprdpvrmethylpiperidine ' 

4-Amino-l -cyclopropyimethylpiperidine is prepared from l-(cyclopropylmethylj-4-piperidone 
30 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-ri -cvc loprbpvlmethvl)piperidinvjamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-cyclopropylmethyi)piperidinylaminb]-9-cydopentylpurin prepared' from ' 
2,6-dichloro-9-cyclopentylpurine,^ 
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essentially as described above in Example 1; Scheme A, step b. 

Scheme A, step c: 24Trans44-aminocvclohexvl)aminol-6-r4-n- „„ , 

cvclopropvlmethvnpiperidinvIaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-cyclopropylmethyl)piperid^ ; 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-cyclopropylmethy])piperidinyiamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
Rf; (min) = 2. 19; purity 100%; MS (APCI): 454 M +I 

Example 53 ^ . * 

2-rTrans-(4-aminocyc^ 

cyclopentylpurine 

Preparation of 4- Amino- 1 -(2-pvridinvlmethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-r2-pvridinvlmethv]^p iperidine 

4-Carboxamide-l-(2-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 2- 
picolyl chloride hydrochloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b:4-Amino-l-(2-pvridinvlmethvnpiperidine 
4-amino- l-(2-pyridinylmethyl)piperidine is prepared from 4-carbox amide- 1 -(2- 
pyridinylmethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(7-PvridinvlmethvlM-piperidone 

l-(2-Pyridinylmethyl)-4-piperidone is prepared from 4-piperidone and 2-picoiyl chloride 
hydrochloride essentially as described above in Example 38, Scheme C, step a r 
Scheme C step b: l-f2-Pvridinvlmethvn-4-piperidone oxime 

l-(2-Pyridinyimethyl)-4-piperidone oxime is prepared from l-(2-pyridinylmethyl)-4~piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
stepb. 

Scheme C step c: 4-Amim)^ ; 1 

4-Amino-l-(2-pyridinylmethyl)piperidine is prepared from l-(2-pyridinylmethyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4^1-r 2 -pvridinvlmethvl^piperidinvlaminol-Q-cvclopentvlpurine 



:-CWoro-6-[4-(l-(2-pyridinylmethyl))piperidinylarnino]-9-cyclopentylpuri is prepared from 
^6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2-pyridinylmethyl)piperidine, and triethylamine 



WO 99/43675 



PCTAJS99/03450 



65 

essentially as described above in Example 1, Scheme- A, step b. • - - 
Scheme A, step c: 2-fTranS'(4-aminocvclohexvt)aminol-6-f4-(l-(2- ^ 
pvridinvlmethvn)piperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)aminoH^ 
5 cyclopentylpurine is prepared from 2-chloro-6-[4-( l-(2-pyridinylmethyl))piperidinylamino]-9- " 
cyclopentylpurine essentially as described in Example 1, Scheme A; step c. 

. Example 54 

2-rrrans-f4-aminocvclohexvltamino1-6-r4-(l-f3-pvridinvhne 

cyclopentylpurine . 
10 Preparation of 4-AminO'l-n-pvridinvlmethvQpiperidine 

Method 1 • 

Scheme B, step a: 4-Carboxamide-l-r3'Pvridinvlmethvnpiperidine 

4-Carboxamide-l-(3-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 3- 

picolyl chloride hydrochloride essentially as described above in Example 38, Scheme B, step a. 
15 Scheme B. step b: 4-Amino-l-f3-pvridinvlmethv0piperidine 

4-Amino-l-(3-pyridinylmethyl)piperidine is prepared from 4-carboxamide-l-(3- * 

pyridinylmethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 

Method 2: • 

Scheme C step a: H3-Pvridinvlmethvl)-4-piperidone 
20 l-(3-PyridinylmethyI)-4-piperidone is prepared from 4-piperidone and 3-picolyl chloride 
hydrochloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. stepb: l-f3-Pvridihvlmethvl)-4-piperidone oxime 

1- (3-Pyridinylmethyl)-4-piperidone oxime is prepared from l-(3-pyridinylmethyI)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

25 stepb. 

Scheme C. step c: 4-Amino-l-f3-pvridinvlmethvDpiperidine 

4-Amino-l-(3-pyridinyimethyl)piperidine is prepared from l-(3-pyridinylmethyi)-4-piperidone 

oxime essentially as described above in Example 38, Scheme G, step c. ( ' 

Scheme A. step b: 2-Chloro-644-ri-r3-pvridinvlmethvn)piperidinvlaminoV9-cvclopentvlpurine 

30 . • - ■ • - 

2- Chloro-6-[4-(l-(3-pyridinylmethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine; 4-amino-l-(3-pyridinylmethyl)piperidine, and triethyiamine * 
essentially as described above in Example "1; Scheme A, 1 stepb. " 
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Scheme A, step c: 2-rTrans-f4-aminocvclohexvnaminQl-6-r4-(l-(3- 
pvridinvlmethvn)piperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aranpcyclohexyO 
cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(3-pyridinylmethyl))piperidinylamino]-9- 
5 cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. . 

Example 55 

2-[Trans-f4-aminocvclohexvlkminol-6-r4-ri-(4-pvridinvlmethvn)Diperidinvlamino1-9- 

...... cyclopentylpurine . - 

Preparation of 4-Amino-W4-pvridinvlmethynpiperidine 
10 Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-Dvridinvlmethvl)piperidine 

4-Carboxamide- 1 -(4-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 4- 
picolyl chloride hydrochloride essentially as described above in Example. 38, Scheme B v step a. 
Scheme B, step b: 4- Amino- l-f4-pvridinvlmethvnpiperi dine 
15 4-Amino-l-(4-pyridinylmethyl)piperidine is prepared from 4-carboxamide-l-(4- 

pyridinylmethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(4-Pvridinvlmethvl)-4-piperidone 

1 -(4-Pyridinylmethyl)-4-piperidone is prepared from 4-piperidone and 4-picolyl chloride 
20 hydrochloride essentially as described above in Example. 38, Scheme C, step a. 
Scheme C, step b: l-(4-Pvridinvlmethvl)-4-piperidone oxime 

l-(4-Pyridinylmethyl)-4-piperidone oxime is prepared from l-(4-pyridinylmethyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
stepb. 

25 Scheme C. step c: 4-Amino-l-(4-pvridinvlmethvnpiperidine 

4-Amino-l-(4-pyridinylmethyl)piperidine is prepared from l-(4-pyridrnylmethyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro- 6-F4-f l-(4^pvridinvlmethvl^piperidinylamino1-9-cvclopentvlpurine 

30 2-Chloro-6-[4-( 1 -(4-pyridinylmethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyciopentylpurine, 4-amino- 1 -(4-pyridinyImethyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
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pvridinvlmethvn)piperidinvlarnino1-9-cvclopentvlpurine * 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-pyridinylmethyl^ 

cyclopentylpurine is prepared from 2"CWoro-6-[4-(lK4-pyridinyimethyI))piperidinylamino]-9-" 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
5 Example 56 ' 

2-rTrans-(4-aminocvclohexvnaminol-6-r4-f 1 -(3 -(24- 
■ • dimethvlisoxazolvn)methvnpiperidinvlamino1-9-cvclopent\1purine • 
Preparation of 4- Amino- 1 -f3-(2.4-dimethvlisoxazolvnmethvl0iperidine 
Method 1 

10 Scheme B. step a: 4-Carb oxamide-W3-(2.4-dimethvlisoxa201vl)methvnpiperidine 
4-Carboxamide- 1 -(3-(2,4-dimethylisoxazolyl)methyl)piperidine may be prepared from 
isonipecotamide and 2,4-dimethyl-3-chloromethyi-isoxazole essentially as described above in ' 
Example 38, Scheme B, step a. 

Scheme B. step b: - 4-A mino-l-f3-i r 24-dimethvlisoxazolvnmethvlpiperidine 
1 5 4-Amino- 1 -(3-(2,4-dimethylisoxazolyl)methylpiperidine is prepared from 4-carboxarnide- 1 -(3 
(2,4-dimethylisoxazolyl)methyi)piperidine essentially as described above in Example 38/ 
Scheme B, step b. 

Method 2: - . . 

Scheme C. step a: l-r3-f2.4-DimethvIisoxazolyl)methvn-4-piperidone J 
20 l-(3-(2,4-Dimethylisoxazolyl)methyl)-4-piperidone is prepared from 4-piperidone and 2,4 : 
dimethyl-3-chloromethyi-isoxazole essentially as described above in Example 38, Scheme C, 
step a. . . , 

Scheme C. step b: l-r3 -(2,4-Dimethvlisoxazolvnmethvn-4-piperidone oxime 

1- (3-(2 t 4-Dimethylisoxazolyl)methyl)-4-piperidoneoxime is prepared from i-(3-(2,4- 
25 dimethylisoxazolyl)methyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Am ino-I-f3-f2.4-dirriethvlisoxazolvltoethvlpiperidine 
4-Amino-l-(3-(2,4-dimethylisoxazoiyl)methylpiperidine is prepared from l-(3'-(2 ( 4- 
dimethylisoxazolyl)methyl)-4-piperidone oxime essentially as described above in Example 38, 
30 Scheme C, step c. * 

Sc heme A, step h: ?.-Chloro-6-r4-n-r3-r2.4-dimethvlisoxaz61vn)methvnpiperidinvlamino1-9- 
Cvclopentylp urine ■ ; 

2- Chloro-6-[4-(l-(3-(2,4-dimethylisoxazolyl))methyl)piperidinylarnino]-9^ 
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prepared from 2,6-dichloro-9-cyclopentylpurine, 4ramino-l-(3-(2 ( 4- - 

dimethylisoxaz olyQ methylpiperidine, and trieth ylamine e ssentially as described above in 

Example 1, Scheme A, step b. 

Scheme A. stepc: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-(l-f3-(2,4- 
5 dimethvlisoxa2olvn)methvi)piperidinvlaminol-9-cvclopentvlDurine - 
2-[Trans-(4-aminocyclohexyl)arnino]-6-[4-(l-(3-(2,4- 

dimethylisoxazolyl))methyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6-[4-( 1 K3-(2,4-dimethylisoxa2olyl))methyl)piperidinylamino]-9-cyclopentylpurine essentially 
as described in Example 1, Scheme A, step c. 
10 Example 57 

fR.S)-2.-lTr ans-(4-aminocvclo^ 

cvclopentvlpurine 
Preparation of (R.SV4- Amino- l-benzvl-3-methvlpiperidine 
Method 1 

15 Scheme B. step a: (R.S)-4-Carboxamide-l-benzvl-3-methvlpiperidine 

(R,S)-4-Carboxamide- l-benzyl-3-methylpiperidine may be prepared from (R,S)-4- 
carboxainide-3-methylpiperidine and benzyl chloride essentially as described above in Example 
38, Scheme B, step a, substituting (R f S)-4-carboxamide-3-methylpiperidine for 
isonipecotamide. 

20 Scheme B. step b: rR.S)-4-Amino-l-benzvl-3-methvlpiperidine 

(R,S)-4- Amino- l-benzyl-3-methylpiperidine is prepared from (R,S)-4-carboxamide-l-benzyI-3- 
methylpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: (R.SM-Benzvl-3-methvl-4-piperidone 
25 (R,S)- 1 -Benzyl-3-methyl-4-piperidone is prepared from (R,S)-3-methyl-4-piperidone and 
benzyl chloride essentially as described above in Example 38, Scheme C, step a, substituting 
(R,S)-3-methyl-4-piperidpne for 4-piperidone. 
Scheme C. step b: (R.SH-Benzvl-3-methvl-4-piperidone oxime 

(R,S)-l-Benzyl-3-methyl-4-piperidone oxime is prepared from (R,S)-l-benzyl-3-methyl-4- 
30 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. . 
Scheme C step c: (R,S)-4-Amino-l-benzvl-3-methvIpiperidine 

(R,S)-4-Amino-l-benzyl-3-methylpiperidine is prepared from,(R,S)-l-benzyl-3-methyl-4- : 



WO 99/43675 



PCT/US99/03450 



69 

piperidone oxime essentiaJly as described above in Example 38," Scheme C, step c. ■ 
Scheme A, step b: (R,SV2-Chloro-6-r4-(l>benzvl-3-methvnpiperidinvlaminol-9- 
cvclopentvlpurine 

(R,S)-2-Chloro-6-[4-( l-benzyl-3-methyl)piperidinylamino]-9-cyclopentylpurine is prepared' 
from 2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino- 1 -benzyl-3-methyipiperidine, and 
triethylamine essentially as described above in Example 1 , Scheme A, step b. 
Scheme A. step c: rR.S )-2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-benzvl-3- 
methvl)piperidinvlaminol-9-cvclopentvlpurine 

(R > S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-benzyl-3-methyl)piperidinylamino]-9- ' ' 
cyclopentylpurine is preparedfrom (R,S)-2-chloro-6-[4-(l-benzyl-3-methyl)piperidinylamino] 
9-cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 58a 

(R)-24Tran s-(4-aminocvclohexvnamino1-6-r3-n-benzvnp\Trolidinvlaminol-9- * 

cyclopentylpurine 

Scheme A, step b: ( f RV2-Chloro-6-r3-( f l-benzvnpvrrolidinylamino1-9-cvclopentvlpurine 
(R)-2-Chloro-6-[3-(l-benzyl)pyrrolidinyiamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, (R)-4-amino-l-benzyl-pyrrolidine t and triethylamine essentially 
as described above in Example 1, Scheme A, step b. 
Scheme A. step c: ( r RV2-rTrans-(4-aminocvclohexvl)aminoV6-r3-n- 
benzvnpvrrolidinvlaminol-9-cvclopentvlpurine 
(R)-2-[Trans-(4-aminocyclohexy 

cyclopentylpurine is prepared from (R)-2-chloro-6-[3-( 1 -benzyl)pyrrolidinylamino] -9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 58b 

(Sl^^Trans-^-aminoc vclohexvlkminol^^j-fl-benzvnpvrrolidinylaminol^- 

cyclopentvlpurin'e 

Scheme A, step b: fSV2- Chloro-643-ri-benzvnpvrrolidinvlamino1-9-cvclopentvlpurine 
(S)-2-Chloro-6-[3<l-benzyl)pyn-oiidinylamino]-9-cyclopehtylpurine is prepared from 2,6- 
dichIoro-9-cyclopentylpurine, (S)-4-amiho- i-benzyl-pyrolidine, and triethylamine essentially 
as described above in Example 1, Scheme A, step b. 
Scheme A. st epc: (SY>2-rTrans-r4-aminocvclohexvnaminQl-6-r3-n- 
benzvDpvrr olidinvlaminol-9-cvclopentvlpurine • 
(S)-2-[Trans-(4-anunocyclohexyl)amino]-6-[3-0 



WO 99/43675 PCT/US99/03450 

70 

cyclopentylpurine. is prepared from (S)-2-chloro-6-[3-( l-benzyl)pyn-olidinyiamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 59 

2-rTrans-( f 4-aminocvclohexvl)amihol-6-r4-r 1 -butvl)piperidinvlamino1-9-cvclopentvlpurine 
5 Preparation of 4-Amino- l-butvlpiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-butvlpiperidine 

4-Carboxamide-l-butyIpiperidine may be prepared from isonipeeotamide and 1-chlorobutane 
essentially as described above in Example 38, Scheme B, step a. 
10 Scheme B, step b: 4-Amino-l-butvlpiperidine 

4-Amino-l-butylpiperidine is prepared from 4-carboxamide-l-butylpiperidine essentially as 
described above in Example 38, Scheme B, step, b. - 
Method 2: 

Scheme C step a: l-Butvl-4-piperidone 
15 l-Butyl-4-piperidone is prepared from 4-piperidone and 1-chlorobutane essentially as described 
above in Example 38, Scheme C, step a. 
Scheme C step b: l-Butvl-4-piperidone oxime 

1- Butyl-4-piperidone oxime is prepared from l-butyl-4-piperidone and hydroxyl amine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. 

20 Scheme C. step c: 4-Amino-l-butvlpiperidine 

4-Amino-l-butylpiperidine is prepared from l-butyl-4-piperidone oxime essentially as 
described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-[4-n-butvl)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
25 cyclopentylpurine, 4-amino-l-butylpiperidine, and triethylamine essentially as described above 

in Example 1, Scheme A, step b. 

Scheme A. step c: 2-[Trans-(4-aminocvclohexvl)amind1-6-r4-(l-butvllDiperidinvlamino1-9- . 
cyclopentylpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-butyl)piperidinylamino]-9-cycl^ is 
30 prepared from 2-chloro-6-[4-(l-butyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1 , Scheme A, step c. 

• Example 60 

2-rTrans-(4-aminocvclohexvnaminol-6-r4-(l-( f 2-thiomethoxvethvnpiperidinvlamino1-9- 
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■ • • cvclopentylpurine - . . j 

Preparation of 4-Amino-l-(2-thiomethoxvethvl)piperidine 
Method I 

Scheme B. step a: 4>Carboxamide-l-(2-thiomethoxvethvnpiperidine . 
5 4-Carboxamide-I-(2-thiomethoxyethyl)piperidine may be prepared from isonipecotamide and 
l-chloro-2-thiomethoxyethane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(24hiomethoxvethv0piperidine 
4-Amino-l-(2-thiomethoxyethyl)piperidine is prepared from 4-carboxamide-l-(2- 
thiomethoxyethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
10 Method 2: i 
Scheme C step a: l-f2-Thiomethoxvethvn-4-piperidone 

1- (2-Thiomethoxyethyl)-4-piperidone is prepared from 4-piperidone and l-chloro-2- 
thiomethoxyethane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(2-ThiomethoxvethvO-4-piperidone oxime 

15 l-(2-ThiomethoxyethylH-piperidone oxime is prepared from 1 -(2-thiomethoxyethyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-thiomethoxvethvnpiperidine ■ 
4-Amino-l-(2-thiomethoxyethyl)piperidine is prepared from l-(2-thiomethoxyethyl)-4- ■ 
20 piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro-6-r4-n-f2-thiomethoxyethvl)piperidinvlamino1-9- 
cvclopentvlpurine 

2- CMoro-6-[4-(l-(2-thiomethoxyethy^ is prepared from 
2,6-dichloro~9-cyclopentylpurine, 4-amino-l-(2-thiomethoxyethyl)piperidine, and triethylamine 

25 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. stepc: 2-rTrans-(4-aminocvclohexvl)amino1-6-r4-(l-r2- 
thiomethoxvethvnpiperidinvlaminol-9-cvclopentvlpurine ■ - 
2-ITrans-(4-aminocyciohexyl)amino]-644<l-(2-thiomethoxyethyl)piperidi 
cvclopentylpurine is prepared from 2^;hloro-6-[4-(l-(2-thiomethoxyethyl)piperidinylamirio]-9- 

30 cyclopentylpurine essentially as described nv Example 1 , Scheme A, step c. ' 

Example 61 

2- r Trans-r4-a minocvclohexvl)aminol-6-r4-( f l-(2-phenvlsuirinvnethvl)piperidinvlaminol-9- 
■ ~ - - ... cvclopentylpurine . -.. . ' 
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Preparation of 4-Amino-l-(2-phenvlsulfiny]ethv0piperidine 
Method 1 



Scheme B. step a: 4-Carboxamide-l-(2-phenvlsulfinvlethvl)piperidine 

4-Carboxamide-l-(2-phenylsulfinylethyl)piperidine may be prepared from isonipecotamide and 
5 l-chloro-2-phenylsulrlnylethane essentially as described above in Example 38, Scheme B, step 
a. . . . , . 

Scheme B, step b: 4-Amino-l-(2-phenvlsulfinvlethvl)piperidine . 
4-Amino-l-(2-phenylsulfinylethyl)piperidine.is prepared from 4-carboxamide-l-(2- 
phenylsulfinylethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
10 Method 2: 

Scheme C step a: H2-PhenvlsulfinvlethvO-4-piperidone . 

1- (2-Phenylsulfinylethyl)-4-piperidone is prepared from 4-piperidone and l-chloro-2- 
phenylsulfmylethane essentially as described above in Example 38, Scheme C, step a. 
Scheme O step b: l-(2-PhenvlsulfinvlethvO-4-piperidone oxime . 

15 l-(2-Phenylsulfinylethyl)-4-piperidone oxime is prepared from l-(2-phenylsulfinylethyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C step c: 4-Amino-l-(2-phenvlsulfmvlethvDpiperidine 

4-Amino-l-(2-phenylsulfinylethyl)piperidine is prepared from l-(2-phenylsulfinylethyl)-4- 
20 piperidone oxime essentially as described above, in Example? 38, Scheme C, step.c. 
. Scheme A, step b: 2-Chloro-6-r4-(l-f2-phenylsuIfinvl)ethvl)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-phenylsulfinyl)ethyl)piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2-phenylsulfinylethyl)piperidine, and 

25 triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-(l-f2- 
phenvlsulfinvnethvnpiperidinvlaminol-g-cvclopenWlpurine 
2-[Trans-(4-armnocycb 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-phenylsulfinyl)ethyl)piperidinylamino]- 
30 9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 62 

24Trans-(4-aminocvclohexvnamino]-644-(l-( f 3-hvdroxv)propyl)piperidinvlaminol-9- . . 

cvclopentvlpurine 
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' Preparation of 4-Amino-l-(3-hvdroxvpropvQpiperidine - : - 
Method 1 

Scheme B. step a: 4-Carboxamide-l -(3-hvdroxvpropvnpiperidine - 

4-Carboxamide-I-(3-hydroxypropyljpiperidine may be prepared from isonipecotamide and 3- 
5 chloro-l-propanol essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(3-hvdroxvpropvnpiperidine 
4-Amino-l-(3-hydrox> r propyl)piperidine is prepared from 4-carboxamide-l -(3- - 
hydroxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

10 Scheme C step a: l-f3-HvdroxvpropvlV4-piperidone 

i -(3-Hydroxypropyl)-4-piperidone is prepared from 4-piperidone and 3-chloro- 1-propanol 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: U(3-Hvdroxvpropvn-4-piperidone oxirhe 

1- (3-Hydroxypropyl)-4-piperidone oxime is prepared from l-(3-hydroxypropyI)-4-piperidone 
15 and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

stepb. •• 

Scheme C step c: 4-Amino-l-( f 3-hvdroxvpropvnpiperidine 

4-Amino-l-(3-hydroxypropyl)piperidine is prepared from l-(3-hydroxypropyi)-4-piperidone 
oxime essentially as described above in Example 38 T Scheme C, step c. 
20 Scheme A. step b: 2-Chloro-6-r4-fl-(3-hvdroxv)propvnpiperidinvla min6V9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-hydroxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from" 
2 l 6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-hydroxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminocvclohexvl)aminol-6-r4-(l-(3- 
25 hvdroxv)propvl)piperidinvlamino1-9-cvctopentvipurine 
2-[Trans-(4-aminocyclohexyl)amino 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-hydroxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
■ ' ^ Example 63 ' 

30 24Trans-(4-aminocvclohexvnaminoT-644-n-0^ 

cyclopentylpurine * 
Preparation of 4- Amino- 1 -(3-methoxypropvl)piperidine ~ '* 
Method 1 
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Scheme B. step a: 4-Carboxamide-1-f 3-methoxvpropvnpipeririinft . 

chloro-3-methoxypropane essentially as described above in Example 38, Scheme B, step a. 
S_cheme B, step b: 4-A mino-l-G-rnethoxvpropvQpiperidine 
4- Amino- 1 -(3-methoxypropyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
methoxypropyl)piperidine essentially as described above in Example 38. Scheme B, step b. 
Method 2: . 

Scheme C, step a: l-n- Methoxvpropyn-4-piperirione ■ 

1 -(3-Methoxypropyl)-4-piperidone is prepared from 4-piperidone and 1 -chloro-3- 

methoxypropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-n -Methoxvproovn-4-piperidone oxime . 

1- (3-Methoxypropyl)-4-piperidone oxime is prepared from l-(3-methoxypropyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme.C, 
step b. 

15 Scheme C, step c: 4-Am ino-l-r3-mftrhoxvpropvl > lpip pririin<» 

4-Amino- 1 -(3-methoxypropyl)piperidine is prepared from 1 -(3-methoxvpropyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-n-n-methnYY ) D ropvl)nineridinvlami n o1-9-rvrIoDentvlDurin e 

2- Chloro-6-[4-(l-(3-methoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-methoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 
Scheme A. step r- ?-r Tr ^ns-(4-aminn cvclohexvnaminol-6-r4-C 1 -(3- 
methoxv')propvnpiperid invlamino1-9-cvclopentvlp iirinft 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( l-(3-methoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-( l-(3-methoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c 

Example 64 , 

2-rTrans-(4-aniinocvclohFxvlkmino1-6- f 4-ri-r3-ethoxv)propvnpiperidinvlamino1-9- 

cvcloDentvlnurine 

30 Preparation of 4-Amino-l -r3-ethoxvp r o P vnpiperidine 
Method 1 

Scheme B, step a: 4-Car boxamide-l-f3-ethoxvpropvl)piperidine 

4-Carboxamide- l-(3-ethoxypropyl)piperidine may be prepared from isonipecotamide and 1 - 
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chloro-3-ethoxypropane essentially as described. above in Example 38. Scheme B, step a. 
Scheme B. step b: 4-Amino- l-(3-ethoxvpropv0piperidine 

4-Amino- l-(3-ethoxypropyl)piperidine is prepared from 4-carboxamide-l-(3- - ■ 
ethoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b; 
5 Method 2: 

Scheme C. step a: l-(3-EthoxvproovlV4-piperidone 

1- (3-Ethoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3-ethoxypropane 
essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: l-(3-EthoxvpropvlV4-piperidone oxime 
10 1 -(3-Ethoxypropyl)-4-piperidone oxime is prepared from 1 -(3-ethoxypropyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino- H3-ethoxvpropvlk)iperidine 

4-Amino-l-(3-ethoxypropyl)piperidine is prepared from I-(3-ethoxypropyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 
15 Scheme A, step b: 2-Ch loro-6-f4-ri-r3-ethoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro^-[4-(l-(3-ethoxy)propyl)piperidinylamino]-9-cyclopentyipurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine,4-amino^ 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTr ans-(4-aminocvclohexvnaminol-6-r4-< r l-r3- 1 
20 ethoxv^pro pvl)piperidinvlaminol-9-cvclopentvlp urine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l -(3-ethoxy)propyi)piperidiny]amino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-( l-(3-ethoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 65 

25 24Trans-(4-ammocvclohe xvnam^ 

cyclopentylpurine 
Preparatio n of 4-Amino- 1 -C3-propoxvpropvl)piperidine • 

Method 1 . . \ , ' ■ 

Scheme B. step a: 4-Ca rboxamide-H3-propoxvpropvnpiperidine 
30 4-Carboxamide-l-(3-propoxypropyl)piperidine may be prepared from isonipecotamide arid 1- 
chloro-3-propoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino- l-(3-propoxvpropvnpiperidine . • ^ : 

4-Amino- l-(3-propoxypropyl)piperidine is prepared from 4-carboxamide-l-(3- - ' ; " * 
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propoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: . 

Scheme C step a: l-(3-Propoxvpropvl)-4-piperidone 

l-(3-Propoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
5 propoxypropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-PropoxvpropvlV4-piperidone oxime . * 

1- (3-Propoxypropyl)-4-piperidone oxime is prepared from l-(3-propoxypropyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38 v Scheme C, 
step b. 

10 Scheme C step c: 4-Amino-l-G-propoxvpropvnpiperidine 

4-Amino-l-(3-propoxypropyl)piperidine is prepared from l-(3-propoxypropyl)-4-piperidone. 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4- ( l-(3-propoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-propoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
15 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-propoxypropyl)piperidine ? and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. s tep c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-n- 
propoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4.( l-(3-propoxy)propyl)piperidinylamino]-9- 
20 cyciopentylpurine is prepared from 2-chloro-6r[4-( 1 -(3-propoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 Scheme A, step c. 

Example 66 

2-rTrans-r4-aminocvcl ohexvl)amino1-644-ri-f3-butoxv)propvnpiperidinvlamino1-9- 

cvclopentvlpurine .. 
25 Preparation of 4- Amino- 1 -(3-butoxypropvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f3-butoxypropvnpiperidine 

4-CSboxa^de-T-(3-butoxypropyl)piperidine may be prepared from isonipecotamide andl- 
chloro-3-butoxypropane essentially as described above in Example 38, Scheme B, step a. 
30 Scheme B, step b: 4-Amino-l-(3-butoxvpropvl)piperidine 

4-Amino- l-(3-butoxypropyl)piperidine is prepared from 4-carboxamide- 1-(3- 
butoxypropyl)piperidine essentially as described. above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C. step a: l-f3-Butoxvpropvn-4-piperidone 

1- (3-Butoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3-butoxypropane - 
essentially as described above in Example 38, Scheme C step a. * 
Scheme C step b: l-(3-ButoxvpropvD-4-piperidone oxime 

5 l-(3-Butoxypropyl)-4-piperidone oxime is prepared from l-(3-butoxypropyl)-4-piperidone and ' 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino-l-(3-butoxvpropvnpiperidine 

4-Amino-l-(3-butoxypropyl)piperidine is prepared from l-(3-butoxypropyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A. step b: 2-Chloro-6-r4-n-r3-butoxv)proDvnpiperidinvlamino1-9-cvclopentylpurine 

2- Chloro-6-[4-(l-(3-butoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- ' 
dichloro-9-cyclopentylpurine, 4-amino-l-(3-butoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. < 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminol-644-( l-O- 

15 butoxv , )propvnpiperidinvlaniino1-9-cvc]opentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(i-(3-butoxy)propyl)piperidinylami 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-butoxy)propyl)piperidinylamino]-9- " 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 67 

20 2-rTrans-(4-aminocvclohexvnamino1-644-f^r3-benzvloxv)propvnpiperidinvlamino^9- 

cvclopentvlpurine ' ' 

Preparation of 4-Amino- l-(3-benzvloxvpropvl)piperidine 

Method 1 . ■■ * . 

Scheme B. step a: 4-Carboxamide-l-r3-benzvloxvpropvnpiperidine 
25 4-Carboxamide- 1 -(3-benzyloxypropyl)piperidine may be prepared from isonipecotamide and I - 

chloro-3-benzyloxypropane essentially as described above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-G-benzvloxypropvnpiperidine 

4-Amino-l-(3-benzyloxypropyl)piperidine is prepared from 4-carboxamide-l-(3- 

benzyloxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
30 Method 2: . , . 

Scheme C step a: l-G-BenzvIoxvpropvlM-piperidone 

l-(3-Benzyloxypropyl)-4-piperidone is prepared from 4-pipcridone and l-chloro : 3- ' - ;: - 
benzyloxypropane essentially as described above in Example 38, Scheme C, step a. 
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Scheme C step b: l-(3-BenzvloxypropyO-4-piperidone oxime . ..■ - 
l-(3-Benzyloxypropyl)-4-piperidone oxime is prepared from l-(3-benzyioxypropyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 
5 Scheme C. step c: 4-Amino-l-(3-benzvloxvpropvl)piperidine 

4-Amino-l-(3-benzyloxypropyl)piperidine is prepared from l-(3-benzyloxypropyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2-Chloro-6-[4-n-(3-benzvloxv)propvl > )piperidinvlamino1-9- 
cvclopentvlpurine 

10 2-Chloro-6-[4-(l-(3-benzyloxy)propyl)piperidinylamino] : 9-cyclopentylpurin^ is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(3-benzyloxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-l4-(l-f3- 
benzvloxv)propvI)piperidinvlamino1-9-cvclopentvlpurine 

1 5 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( l-(3-benzyloxy)propyl)piperidinylamino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(3-benzyloxy)propyl)piperi.dinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 68 

2-TTrans-f4-aminocvclohexvl)amino1-6-r4-n-f3-f2- 
20 phenvlethvleneoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4- Amino- 1 -f 3-( 2-phenvlethvleneoxv)propyl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-r3-(2-phenvlethvlencoxv)propvnpiperidine 
4-Carboxamide-l-(3-(2-phenylethyleneoxy)propyl)piperidine may be prepared from 
25 isonipecotamide and l-chloro-3-(2-phenylethyleneoxy)propane essentially as described above 
in Example 38, Scheme B t step a. 

Scheme B. step b: 4-Amino-l-(3-f2-phenvlethvleneoxv)propvl > >piperidine 
4-Ainino-l-(3-(2-phenylethyieneoxy)propyl)piperidine is prepared from 4-carboxamide- 1-(3-(2< 
phenylethyleneoxy)propyl)piperidine essentially as described above in Example 38, Scheme B, 
30 step b. 

Method 2: 

Scheme C. step a: l-( r 3-f2-PhenvlethvleneoxvV4-piperidone . 

l-(3-(2-Phenylethyleneoxy)-4-piperidone is prepared from 4-piperidone and l-chloro-3-(2- 
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pheny!ethyleneoxy)propane essentially as described above in Example 38, Scheme C, step a. . 
Scheme C. step b: l-(3-f2-Phenvlethv[eneoxv)-4-piperidone oxime 

1- (3-(2-Phenylethyleneoxy)-4-piperidone oxime is prepared from l-(3-(2-phenylethyleneoxy)- - 
4-piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

5 Scheme C, step b. ". . . 

Scheme C. step c: 4-Amino-l-(3-(2-phenvlethvleneoxv)propyl)piperidine 
4-Amino-l-(3-(2-phenylethyleneoxy)propyl)piperidine is prepared from l-(3-(2- 
phenylethyleneoxy)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

10 Scheme A. step b: 2-Chloro-6-r4-(l-(3-(2-phenvlethvleneoxv)propvnpiDeridinylaminol-9- 
cvclopentylpurine - 

2- Chloro-6-[4-(l -(3-(2-phenylethyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine,4-amino-l-(3-(2- • 
phenyiethyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 

15 Example 1, Scheme A, step b. ■ 

Scheme A. step c: 2-fTrans-r4-aminocvclohexvl)amino1-6-r4-g-G-r2- 

phenvlethvleneoxv)propvl)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-(2- 

phenylethyleneoxy)propyi)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
20 [4-( l-(3-(2-phenylethyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurihe essentially as 
described in Example 1, Scheme A, step c. 

Example 69 

2-[Trans-r4-aminocvclohexvnaminol-6-r4-(l-(3-G- 
phenvlpropvleneoxv^propvDpiperidinvlaminol-g-cyclopentvlpurine 
25 Preparation of 4-Amino-l-f3-r3-phenvlpropvlene'oxv)propvnpiperidine ' ■ - . 

Method 1 

Scheme B, step a: 4-Carboxamide-l-G-G-phenvlpropvleneoxv)propvl)piperidine 
4-Carboxamide-l-(3-(3-phenylpropyleneoxy)propyl)piperidine may be prepared from ' ' 
isonipecotamide and l-chloro-3-(3-phenylpropyleneoxy)prbpane essentially as described above 
30 in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l"r3-f3-phenylpropyleneoxv)propvnpiperidine 
4-Amino-lT(3-(3-phenylpropyleneoxy)propyl)piperidine is prepared from 4-carboxamide-l-(3- 
(3-phenylpropyleneoxy)propyl)piperidine essentially as described above in Example 38, 
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Scheme B, step b. 
Method 2: 

Scheme C step a: l-(3-C3-Phenvrpropvleneoxv^propvl)-4-piperidone 

l-(3-(3-Phenylpropyleneoxy)propyl)-4-piperidone is prepared from 4-piperidone and l-chloro T 
5 3-(3-phenylpropyleneoxy)propane essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C step b: l-(3-f3-Phenvlpropvleneoxv)propvlV4-piperidone oxime 

1- (3-(3-Phenylpropyleneoxy)propyl)-4-piperidone oxime is prepared frpni l-(3-(3- 
phenylpropyleneoxy)propyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

10 described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-n-f3-phenvlpropvleneoxv)propvDpiperidine 
4- Amino- l-(3-(3-phenylpropyleneoxy)propyl)piperidine is prepared from l-(3-(3- 
phenylpropyleneoxy)propyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

15 Scheme A. step b: 2" Chloro-6-f4-n-r3-G-phenvlprop\ieneoxv)propvl)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(3^3-phenylpropylene^ is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(3- 
phenylpropyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 

20 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-(l-r3-(3- ■ 

phenvlpropvleneoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-(3- 

phenylpropyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
25 6-[4-( 1 -(3-(3-phenylpropyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 70 

" ~~ ;: ~ 2-rTrahs~f4-ar^ ' ~~ 

phenvlbutvleneoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine ' . r . 
30 Preparation of 4-Amino-l"f3-(4-phenvlbutvleneoxv)propvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide- l -(3-f4-phenvlbutvleneoxv)propvl)piperidine 
4-Carboxamide-1^3-(4-phenylbutyleneoxy)propyl)piperidine maybe prepared from 



WO 99/43675 



PCTAJS99/03450 



81 

isonipecotamide and l-chloro-3-(4-phenvlbutyleneoxy)propane essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-1-(3-(4-Dhenvlbutvleneoxv)proDvnDiDeridine 
4- Amino- r-(3-(4-phenylbutyleneoxy)propyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
5 (4-phenylbutyleneoxy)propyl)piperidine essentially as described above in Example 38, Scheme 
B, step b. 
Method 2: 

Scheme C step a: l-(3-(4-Phenvlbutvleneoxv)propy]M-piperidone ■ 

l-(3-(4-Phenylbutyleneoxy)propyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
10 (4-phenylbutyleneoxy)propane essentiaJly as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-( f 3-(4-Phenvlbutvleneoxv)propvlV4-piperidone oxime 

1- (3-(4-Phenylbutyleneoxy)propyl)-4-piperidone oxtme is prepared from l-(3-(4- 
phenylbutyleneoxy)propyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

15 Scheme C. step c: 4-Amino-l-(3-(4-phenvlbutvleneoxv)propvl)piperidine 

4- Amino- 1 -(3-(4-phenylbutyleneoxy)propyl)piperidine is prepared from 1 -(3-(4- 
phenylbutyleneoxy)propyl)-4-piperidone oxime essentially as described above in Example 38 t 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-f3-(4-phenvlbutvleneoxv)propvnpiperidinvlamino1-9- 
20 cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-(4-phenylbutyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2 1 6-dichloro-9-cyclopentyIpurine, 4-amino-l-(3-(4- 
phenylbutyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

25 Scheme A. step c: 2-fTrans-(4-aminocvclohexvnamino1-6-r4-n-f3-( f 4- 
phenvlbutvleneoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 
2-]Trans-(4-aminocyclohexyl)amino]-6-[4-( U(3-(4- 

phenylbutyleneoxy)propyl)piperidinylamino]-9-cyclopentyipurine is prepared from 2-chloro-6- 
[4-(l-(3-(4-phenylbutyleneoxy)propyi)piperidinylamino]'-9-cyclopentylpurineessen . 
30 described in Example 1 , Scheme A, step c. * 

Example 71 

2-rTrans-f4-aminocvclohexvnamino1-6-f4-(l-f4-hvdroxv)butvl)piperidinvlamino1-9- 

cvclopentvlpurine ' 
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Preparation of 4- Amino- 1 -(4-hvdroxvhutvOpiperidine ; . .« 

Method 1 

Scheme B, step a: 4-Carboxamide-l->(4-hvdroxvbutvl)piperidine . 

4-Carboxamide-l-(4-hydroxybutyl)piperidine may be prepared from isonipecotamide and 4- 
5 chloro-l-butanol essentially as described above in Example 38, Scheme B, step a. . 
Scheme B. step b: 4-Amino-l-( / 4-hvdroxvbutvnpiperidine 
4- Amino- 1 -(4-hydroxybutyl)piperidine is prepared from 4-carboxamide- 1 -(4- 
hydroxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

10 Scheme C step a: l-f4-Hvdroxvbutvr)-4-piperidone 

1 -(4-Hydroxybutyl)-4-piperidone is prepared from 4-piperidone and 4-chioro- 1 -butanol 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(4-HvdroxvbutvlV4-piperidone oxime 

1 -(4-HydroxybutyI)-4-piperidone oxime is prepared from 1 -(4-hydroxybutyl)-4-piperidone and 
15 hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: ^-Amino- l-^-hvdroxvbutvnpiperidine 

4-Amino-l-(4-hydroxybutyl)piperidine is prepared from l-(4-hydroxybutyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-644-n -(4-hvdroxv>butvnpiperidinvlamino1-9-cvclopentvlpurine . 
20 2-ChIoro-6-[4-( 1 -(4-hydroxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, 4-amino-l-(4-hydroxybutyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1-6-f4-ll-< f 4- ...... 

hvdroxv)butvl)piperidinvlaminol-9-cvclopentvlpurine 
25 2-[Trans-(4-armnocyclohexyl) 

cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(4-hydroxy)butyl)piperidinylamino]-9- 

cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 72 . 

2-rTrans-( , 4-aminocvc lohexvnamino1-6--r4-a-f4-methoxv > )butvl)piperidinvlamino1-9- 
30 cyclopentylpurine 
Preparatio n of 4- Amino- l-r4-methoxvbutvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-methoxvbutvnpiperidine 
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4-Carboxamide-l-(4-methoxybutynpiperidine may be prepared from isonipecotamide and I- 
. chIoro-4-methoxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-l'( f 4-methoxvbutvl)piperidine 
4- Amino- 1 -(4-methoxybutyi)piperidine is prepared from 4-carboxamide-l -(4- 
5 methoxybutyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f4-MethoxvbutvlV4-piperidone ' ' " ' 1 ' " 

l-(4-Methoxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4-methoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
10 Scheme C. step b: 1 -f4-MethoxvbutvB-4-piperidone oxime 

1- (4-Methoxybutyl)-4-piperidone oxime is prepared from l-(4-methoxybutyl)-4-piperid6ne and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino-l-f4-methoxvbutvnpiperidine 

4-Amino-l-(4-methoxybutyl)piperidine is prepared from l-(4-methoxybutyl)-4-piperidone 
15 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-( f 4*methoxv)butvnpiperidiny]amino1-9-cvclopentvlpurine 

2- CrJoro-6-[4<l-(4-methoxy)butyl)piperidinyiarnino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-methoxybutyl)piperidine, and triethylamihe 
essentially as described above in Example 1, Scheme A, step b. 

20 Scheme A. step c: 2-fTrans-( f 4-aminocvclohexvl)amino1-6-f4-n-f4- 

methoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine * 
2^Trans-(4-aminocydohexyl)am^ 

cyclopentylpurine is prepared from 2-chlor6-6-[4-(l-(4-methoxy)butyl)piperidinylamino]-9- 

cyclopentyipurine essentially as described in Example 1 , Scheme A, step c. 
25 Example 73 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri-(4-ethoxv)butvnpiperidinvlami 

cyclopentylpurine 

Preparatio n of 4-Amino-l-(4-ethoxvbutvnpiperidine ^ 

Method 1 . ' •'■*-''•■ 

30 Scheme B. step a: 4-Carboxamide-l-(4-ethoxvbutvnpiperidine 

4-Carboxamide-l-(4-ethoxybutyi)piperidine may be prepared from isonipecotamide and 1- 

chloro-4-ethoxybutane essentially as described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f4-ethoxvbutvnpiperidine • •' 
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4-Amino- l-(4-ethoxybutyl)piperidine is prepared from 4-carboxamide-l-(4- . 
ethoxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. • . 
Method 2: 

Scheme C. step a: l-(4-EthoxvbutvO-4-piperidone 

l-(4-Ethoxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4-ethoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C stepb: H4-Ethoxvbutv0-4-piperidone oxime . 

1- (4-Ethoxybutyl)-4-piperidone oxime is prepared from l-(4-ethoxybutyl)-4-piperidone and - 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Arriino-l-(4-ethoxvbutv0piperidine 

4-Amino-l-(4-ethoxybutyl)piperidine is prepared from l-(4-ethoxybutyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, stepb; 2-Chloro-6-r4-(l-(4-ethoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-644-(l-(4-ethoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-ethoxybutyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A, stepc: 2-rTrans-r4-aminocvciohexvnamino1-6-f4-(l-f4- 
ethoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-ethoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-( l-(4-ethoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 74 

2-rTrans-(4-aminocvclohexvnaminol-6-f4-rM4-propoxv)butvl)piperidinvlamino1-9- 

cvclopentylpurine 
Preparation of 4-Amino-l-(4-propoxvbutv0piperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(4-propoxvbutv0piperidine 

4-Carboxamide-l-(4-propoxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-propoxybutane essentially as described above in Example 38, Scheme B, step a. - 
Scheme B, step b: 4-Amino-l-(4-propoxvbutvl > )piperidine 
4- Amino- 1 -(4-propoxybutyl)piperidine is prepared from 4-carboxamide- 1 -(4- 
propoxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b.. 
Method 2: 
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Scheme C step a: H4-PropoxvbutvlV4-piperidone -.. 

1- (4-Propoxybutyl)-4-piperidone is prepared from 4-piperidone and 1 -chloro-4-propoxybutane 
essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: l-(4-Propoxvbutvn-4-piperidone oxime 
5 1 -(4-Propoxybutyl)-4-piperidone pxime is prepared from I -(4-propoxybutyl)-4-piperidone and - 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C step b. 
Scheme C step c: 4-Amino-l-('4-propoxvbutvDpiperidine 

4- Amino- 1 -(4-propoxybutyl)piperidine is prepared from 1 -(4-propoxybutyl)-4-piperidone ; 
oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A, step b: 2-Chloro-6-f4-(l-f4-propoxv^butvnpiperidinvlamino1-9-cvclopentvlpurine ' 

2- Chloro-6-[4-(l-(4-propoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6^ 
dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-propoxybutyl)piperidine, and triethylamine . . 
essentially as described above in Example 1 , Scheme A, step b. • ■ ; - 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-(4- 

15 propoxv)butvnpiperidinvlamino]-9-cvclopentvlpurine 

2-[Ti^s-(4-aminocyclohexyl)amino]-6-[4-(l-(4-propoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(I-(4-propoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example I , Scheme A, step c. 

Example 75 

20 2-tTCTS-(4-aminocyclohexvnaimno^ 

. cvclopentylpurine 
Preparation of 4-Amino-l-f4-butoxvbutvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-butoxvbutvhpiperidine 
25 4-Carboxamide- l-(4-butoxybutyl)piperidine may be prepared from isonipecotamide and 1- 

chloro-4-butoxybutane essentially as described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(4-butoxvbutvl)piperidine . 

4-Amino-l-(4-butoxybutyl)piperidine.is prepared from 4-carboxamide-l-(4- 

butoxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
30 Method 2: 

Scheme C.^step a: l-^-ButoxvbutvlM-piperidone 

l-(4-Butoxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4-butoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
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Scheme C step b: W4-Butoxvbutv0-4-piperidone oxime 

1- (4-Butoxybutyl)-4-piperidone oxime is prepared from l-(4-butoxybutyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-(4-butoxvbutv0piperidine 

5 4- Amino- 1 -(4-butoxybutyl)piperidine is prepared from 1 -(4-butoxybutyI)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-C hloro-6-r4-n-f4-butoxv)butvl)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-butoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(4-butoxybutyl)piperidine, and triethylamine 

10 essentially as described above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-f4-n-( r 4- 
butoxv)butvOpiperidinvlamino1-9<:vclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-butoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-butoxy)butyl)piperidinylamino]-9- 
15, cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 76 
2-rTrans-(4-aminocvclohexvnamino^ 

cyclopentylpurine 

Preparation of 4-Amino-l-(4-benzvloxvbutvl > )piperidine 
. 20 Method 1 

Scheme B, step a: 4-Carboxamide-l-(4-benzvloxvbutvl)piperidine 

4-Carboxamide- 1 -(4-benzyloxybutyl)piperidine may be prepared from isonipecotamide and 1 - 
chloro-4-benzyloxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-l-(4-benzvloxvbutv0piperidine 
25 4-Amino- 1 -(4-benzyloxybutyl)piperidine is prepared from 4-carboxamide- 1 -(4- 

benzyloxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

--- ^Scheme C7ste^p"a^r-T4-Beh^^ ~ " " ~" " "* \ ' 

1 -(4-BenzyloxybutyI)-4-piperidone is prepared from 4-piperidone and 1 -chloro-4- 
30 benzyloxybutane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: 1 -f4-Benzvloxvbutvl V4-piperidone oxime 

l-(4-Benzyloxybutyl)-4-piperidone oxime is prepared from l-(4-benzyloxybutyl) -4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
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stepb. '. V 

Scheme C. step c: 4-Amino-l-f4-benzvloxvbutvlfoiperidine 

4- Amino- l-(4-benzyloxybutyl)piperidine is prepared from l-(4-benzyloxybutyl)-4-piperidohe 
oxime essentially as described above in Example 38, Scheme C, step c. 1 
5 Scheme A. step b: 2-Chloro-6-f4-(l-r4-benzvloxv)butvlbiperidinvlaminol-9-cvclopentvipurine 
2-Chloro-6-[4-(l-(4-benzyloxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentyIpurine, 4-amino-l-(4-benzyloxybutyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-( r 4-aminocvclohexvl 1 )amino1-644-n^4- 
10 benzvloxv)butvDpiperidinvlaminol-9-cvclopentvlpurine 

2-[TransK4-aminocyclohexyl)amino]-6-[4-(l-(4-benzyloxy)butyl)piperidinylai^ 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-benzyloxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. ' ' * " " 

Example 77 

15 2-rrrans-f4- aminocvclohexvnaminol^ 

9-cvclopentvlpurine 

Preparation of 4- Amino- 1 -(4-(2-phenvlethvleneoxv)butvl > )piperidine - * 

Method 1 

Scheme B. step a: 4-Ca rboxamide-l-f4-( f 2-phenvlethvleneoxv > )butvnpiperidine 
20 4-Carboxamide- 1 -(4-(2-phenylethyleneoxy)butyl)piperidine may be prepared from 

isonipecotamide and 1 -chloro-4-(2-phenylethyleneoxy)butane essentially as described above in ' 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f4-r2-phenvlethvleneoxv)butvnpiperidine 
4-Amino-l-(4-(2-phenylethyleneoxy)butyl)piperidine is prepared from 4-carboxamide-l-(4-(2- 
25 phenylethyleneoxy)butyl)piperidine essentially as described above in Example 38, Scheme B, 
stepb. 
Method 2: 

Scheme C st ep a: l-(4-r2-Phenvlethvleneoxv N )butvn-4-piperidone 

l-(4-(2-Phenylethyleneoxy)butyl>4-piperidone is prepared from 4-piperidone and l-chloro-4- ' 
30 (2-phenylethyleneoxy)butane essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-^2-Phenvlethvleneoxv)butvn-4-piperidone oxime 
l-(4-(2-Phenyiethyleneoxy)butyl)-4-piperidone oxime is prepared from l-(4-(2- 
phenylethyleneoxy)butyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
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described above in Example 38, Scheme C, step b. , 

Scheme C. step c: 4-Amino-l-(4-(2-phenylethvleneoxv)butvnpiperidine 
4-Amino-l-(4-(2-phenylethyleneoxy)butyl)piperidine is prepared from l-(4-(2- 
phenylethyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-n-(4-f2-phenvlethvleneoxv>butvl)piDeridinvlamino1-9- 
cvclopentvlpurine 

2-Chlorp-6-[4-( 1 -(4-(2-phenylethyIeneoxy)butyl)piperidinylanuno]-9-cyclopenty]purine 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-(2- 
phenylethyleneoxy)butyl)piperidine t and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-(l-(4>f2- 
phenvlethvleneoxv^utv^piperidinvlaminol-g-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-(2-phenylethyleneoxy)butyl)piperidinylamino] 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-(2- 

phenylethyleneoxy)bulyl)piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example I, Scheme A, step c. 

Example 78 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-(l-r4-(3- 
phenvlpropvleneoxv)butvl)piperidinvlamino1-9-cvclopentvlpurine - 
Preparation of 4-Amino- 1 -f4-f 3-phenvipropvleneoxv)butv0piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-( r 3-phenvlpropvleneoxv)butvl > )piperidine 
4-Carboxamide- 1 -(4-(3-phenylpropyleneoxy)butyl)piperidine may be prepared from 
isonipecotamide and l-chloro-(4-(3-phenylpropyleneoxy)butane essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B , step b: 4-Amino- l-f4-r3-phenvlpropvleneoxv)butv0piperidine 
4-Axnino-l-"(4-(3-phenylpropyleneoxyjbutyl)piperidm^ is prepared from 4-carboxamide-l-(4- 
(3-phenylpropyleneoxy)butyl)piperidine essentially as described above in Example 38, Scheme 
B t step b. 
Method 2: 

Scheme C, step a: l-f4-0-Phenvlpropvleneoxv)butvl)-4-piperidone - 

l-(4-(3-Phenylpropyleneoxy)butyl)-4-piperidone is prepared from 4-piperidone and l-chloro-(4 
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(3-phenylpropyleneoxy)butane essentially as described above in Example 38, Scheme C, step a. * 
Scheme C step b: l-(4-(3-PhenvlproDvleneoxv)butvn-4-piDeridone oxime ' 
l.(4-(3.phenylpropyleneoxy)butyl)-4-piperidone oxime is preparedfrom l-(4-(3- 
phenylpropyleneoxy)butyl)-4-piperidone and hydroxylamine hydrochloride essentially as " 
5 described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(4-(3-Dhenvlpropvleneoxv)butvnDiperidine - 
4-Amino-l-(4-(3-phenylpropyleneoxy)butyl)piperidine is prepared from 1 -(4-(3- 
phenylpropyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

10 Scheme A, step b: 2-Chloro-644-ri-(4-f3-phenvlDroDvleneoxv)butvl)piperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-(l-(4-(3-phenylpropyleneoxy)b^ 
prepared from 2,6-dichloro-9-cyclopentylpurine t 4-amino-l-(4-(3- 
phenylpropyleneoxy)butyl)piperidine, and triethylamine essentially as described above in 
15 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-f4-( l-f4-(3- 
phenvlpropvleneoxv)butvnpiperidinvlamino1-9-cvclopentvlDurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-(3 i : * 

phenylpropyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
20 f 4-( 1 -(4K3-phenylpropyleneoxy)butyl)piperidinylamino]r9-cyclopentylpurine essentially as Jn 
described in Example 1, Scheme A, step c. 

Example 79 

2-rTrans-(4-aminocvclohexvl)amino1-6-r4-( 1 -(4-f4- " 
phenvlbutvleneoxv)butvl)piT)endinvlaniino1-9-cvclopehtvlpurine 
25 Preparation of 4- Amino- 1 -( , 4-(4-phenvlbutvleneoxv)butvnpiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(4-( f 4-phenvlbutvleneoxv > >butvl)piperidine 
4-Carboxamide-l-(4-(4-phenylbutyleneoxy)butyl)piperidine may be prepared from 
isonipecotamide and l-chloro-4-(4-phenylbLityrenedxy)butane essentially as described above in 
30 Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(4-f4-phenvlbutvleneoxv)butvl)piperidine 

4- Amino- 1 -(4-(4-phenylbutyleneoxy)butyl)piperidine is prepared from 4-c arboxamide 1 ' 1 -(4-(4- 

phenylbutyleneoxy)butyl)piperidine essentially as described'above in Example 38, Scheme B, 
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step b. . . , . ... ; ,, . . 

Method 2: _ 

Scheme C. step a: i-f4- f4-Phcnvlbutvleneox-v^buty])-4-Diperidone 

l-(4.(4-Phenylbutyleneoxy)butyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4- 
5 (4-phenylbutyleneoxy)butane essentially as described above in Example 38, Scheme C, step a 
Scheme C. step b: l-(4-r 4^Phenvlbutvleneoxv)butvn-4-Diperidone oxime 
l-(4-(4-Phenylbutyleneoxy)butyl)-4-piperidone oxime is prepared from l-(4-(4- 
phenylbutyleneoxy)butyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
10 Scheme C step c: 4-Amt no-l-r4-< f 4-phenvlbutv]encoxv)butvnpiperidine 

4-Amino-l-(4-(4-phenylbutyleneoxy)butyl)piperidine is prepared from l-(4-(4- 
phenylbutyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-ri-r4- (4-phenvlbutvleneoxvfeutvnpiperidinvlamino1-9- 
15 cyclopentvlpurine 

2-Chloro-6-[4-( 1 -(4-(4-phenylbutyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2 t 6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-(4- 
phenylbutyleneoxy)butyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 
20 Scheme A , step c: 24Trans-f4-aminocvclohexvl)amino1-6-f4-f l-(4-f4- 
phenvlbutvleneoxv)butv npiperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-t4-(l-(4-(4- . .■ 

phenylbutyIeneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-(l-(4-(4-phenylbutyleneoxy)butyl)piperidinylaniino]-9<yclopentylp 
25 described in Example 1 , Scheme A, step c. 

Example 80 • 

2-fTrans^^ 

cyclopentvlpurine 

Preparation of 4- Amino- 1 -f5-hvdroxvpentvnpiperidine . / - 

30 Method 1 . . 

Scheme B, step a: 4-Car hoxamide-H5-hvdroxvpentvnpiperidine 

4-Carboxamide- 1 -(5-hydroxypentyl)piperidine may be prepared from isonipecotamide and 1 - 
chloro-5-hydrpxypentane essentially as- described above in Example 38, Scheme B, step a. . 



WO 99/43675 



91 



PCT/US99/03450 " 



Scheme B, step b: 4- Aminos -(5-hvdroxvpehtvnpiperidine 
4-Amino-l-(5-hydroxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
hydroxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: ■ 

5 Scheme C step a: l-(5-HvdroxvpentvD-4-piperidbne 

1 -(5-Hydroxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
hydroxypentane essentially as described above in Example 38, Scheme C, step a; 
Scheme C. step b: l-(5-HvdroxvDentvD-4-piperidone oxime - 

1- (5-Hydroxypentyl)-4-piperidone oxime is prepared from l-(5-hydroxypentyl)-4-piperidone 
10 and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

stepb. 

Scheme C step c: 4-Amino-l-( f 5-hvdroxvpentvOpiperidine 

4- Amino- 1 -(5-hydroxypentyl)piperidine is prepared from i -(5-hydroxypentyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
15 Scheme A. step b: 2-Chloro-6-r4-n-( r 5-hvdroxvpentvl))piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(i-(5-hydroxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-hydroxypentyl)piperidine, andtriethylamine 
essentially as described above in Example 1, Scheme A/ step b. 

Scheme A. step c: 2-fTrans-f4-aminocvclohexvnaminol-6-f4-n-(5- 
20 hvdroxvpentvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-hydroxypentyl))piperidinylamino]-9 
cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(5-hydroxypentyl))piperidinylamino]-9- " 
, cyclopentylpurine essentially as described in Example 1 ; Scheme A, step c. 

Example 81 

25 2-rTrans-(4-aminocvclohexvnaminoV6-f4-f 1 -f5-methoxvpentyl))piperidinvlamino1-9- ■ 

cyclopentylpurine 

Preparation of 4-Amino-(5-methoxvperitv0piperidine " * 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-methoxvpentvnpiperidine 1 
30 4-Carboxamide- l-(5-methoxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-methoxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-(5-methoxvpentvl)piperidine ' 
4-Amino-(5-methdxypehtyl)piperidine is" prepared from 4-carboxamide-l-(5- * : ' ' 
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methoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(5-MethoxvpentvlV4-piperidone 

l-(5-Methoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
methoxypentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-( 5-Methoxvpentvn-4-piperidone oxime ■ 

1- (5-Methoxypentyl)-4-piperidone oxime is prepared from l-(5-methoxypentyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, " 
step b. 

Scheme C. step c: 4-Arnino-(5-methox\pentvQpiperidine 

4-Amino-(5-methoxypentyl)piperidine is prepared from l-(5-methoxypentyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2-Chloro-6-r4-n* (5-methoxvpen^ 

2- Chloro-6-[4-( l-(5-methoxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-(5-methoxypentyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 

Scheme A. s tep c: 2-rTrans-r4-aminocvclohexvnamino1-6-r4-n-r5- 
methoxvpentvlDpiperidinvlaminoVg-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-methoxypentyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-methoxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 82 

2-rTrans-r4-aminocvclohex vl)aminol-6-r4-fl-(S-ethoxvpentvn)piperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of 4- Amino- 1 -( S-ethoxvpentyHpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f5-ethoxvpentv»piperidine .,. 
4-Carboxamide-l-(5-ethoxypentyI)piperidine may. be prepared from isonipecotamide and 1- 
chloro-5-ethoxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B T step b: 4-Amino-U5-ethoxvpentvl)piperidine 
4«Amino-l-(5-ethoxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
ethoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C. step a: l-(5-EthQxypentvlV4-piperidbne 

1 -(5-Ethoxypentyl)-4-piperidone is prepared from 4-piperidone and 1 -chloro-5-ethoxypentane 
essentially as described above in Example 38, Scheme C; step a. 
Scheme C. step b: 1 -(5-Ethox vpentvlV4-piperidone oxime ' 
5 l-(5-Ethoxypemyl)-4-piperidone oxime is prepared from l -(5-ethoxypentyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b: 
Scheme C. step c: 4-Amino-l-f5^thoxvpentvl)piperidine 

4- Amino- 1 -(5-ethoxypentyl)piperidine is prepared from 1 -(5-ethoxypentyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

10 Scheme A. step b: 2-Chloro-6-r4-n-f5- ethox\^ 

2-Chloro-6-[4-(l-(5-ethoxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopemylpurine, 4-amino-l-(5-ethoxypentyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-rTra ns-f4-aminocvclohexvnamino1-6-r4-(l-f5- ■ 

15 ethoxvpentvn)piperidinvlamino1-9-cvclopenrvlpurine 

2-[Trans-(4-aminocyclohexyl)aniino]-6-[4-(l-(5-ethoxypentyl))piperidinyIamino]-9- 
cyclopentylpurine is prepared from 2^hloro-644-(l-(5^thoxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 83 

20 24Trans-f4-aminocvcloh exvnamino1-6-r4-(l-r5-propoxvpentvn)piperidinvlamino1-9- 

■ cvclopentvlpurine 
Preparation of 4-Amino-l-(5-propoxvpentvnpip eridine 
Method 1 

Scheme B. step a: 4-Carboxamide-H5-propoxvpentvnpiperidine 

25 4-Carboxamide- l-(5-propoxypentyl)piperidine may be prepared from isonipecotamide and 1- : 
chloro-5-propoxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4>A mino-l-(5-propoxvpentvl)piperidine 
4-Amino-l-(5-propoxypentyl)piperidine is prepared from 4-carboxamide-l-(5 : 
propoxypentyl)piperidine essentially as described above in Example 38, Scheme B, : step b. 1 

30 Method 2: 

Scheme C. step a: l-f5-Propoxvpentvn-4-piperidone : 

l-(5-Propoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chlon>5- ' : 
propoxypentane essentially as described above in Example 38, Scheme C, step a. 
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Scheme C step b: l-(5-PropoxYpentvlV4-piperidone oxime , 

1- (5-Propoxypentyl)-4-piperidone oxime is prepared from l-(5-propoxypentyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

5 Scheme C. step c: 4-Amino-l-f5-propoxvpentvnpiperidine . . . , 

4-Amino-l-(5-propoxypentyl)piperidine is prepared from l-(5-propoxypentyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-f l-f5-propoxvpentvn)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-propoxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
10 2,6-dichloro-9^yclopentylpurine,4-an^ 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-r Trans^4-aminocvclohexvnaminol-6-r4-f 1-^5- 
propoxvpentvlllpiperid invlaminol-9-cvclopentylp urine 
2^Trans-{4-aminocyclohexyl)ami 
15 cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-propoxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

. Example 84 • 

24Trans-(4-aminocvcl ohexvnamino1-6-f4-ri-f5-butox\^entvl))piperidinvlaminol-9- 

cvclopentvlpurine 
20 Preparation of 4-Amino-l-r5-butoxvpentvl > lpiperidine 
Method 1 

Scheme B. step a: ^-C arboxamide-l-rS-butoxvpentyHpiperidine 

4-Carboxamide-l-(5-butoxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chIoro-5-butoxypentane essentially as described above in Example 38, Scheme B, step a. 
25 Scheme B. step b: 4-Amino-l-r5-butoxvpentvl)piperidine 

4-Amino-l-(5-butoxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
. butoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f5-ButoxvpentvD-4-piperidone . . 

30 l-(5-Butoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5-butoxypentane 
essentially as described above in Example 38, Scheme C, step a. 
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Scheme C. step b: l-f5-ButoxvpentvlV4-piperidone oxime 

1- (5-Butoxypentyl)-4.-piperidone oxime is prepared.from l-(5-butoxypentyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino- H5-butox\T>entvnpiperidine 

5 4-Amino- l-(5-butoxypentyl)piperidine is prepared from l-(5-butoxypentyl)-4-piperidqne oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-ChIoro-6-[4-n-(5-butoxvpentvl))piperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(i-(5-butoxypentyl))piperidinyiamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(5-butoxypentyl)piperidine, and triethylamine 

10 essentially as. described. above in Example 1, Scheme A, step b.; 

Scheme A. step c: 2-fTrans-< r 4-aminocvclohexyl)amino1-6-r4-(l-(5- 
butoxvpentvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)ainino]-6-[4-(l-(5-butoxypentyl))piperidinyIamino]-9 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-butoxypentyl))piperidinylamino]-9- 
15 cyclopentylpurine essentially, as described in Example 1, Scheme A, step c. . 

Example 85 . . 

2-rTrans-f4-aminocvclohexvnamino1-6-f4-(l-(5-benzvloxvpentvn)piperidinvlamino1-9- 

cvclopentvlpurine 

Preparation of 4-Amino- 1 -fS-benzvloxvpentvDpiperidine 
20 Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-benzvloxypentvQpiperidine 

4-Carboxamide-i-(5-benzyioxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-benzyloxypentane essentially as described above in Example 38, Scheme B, step a. * 
Scheme B. step b: 4-Amino- l-f5-benzvloxvpentvl)piperidine 1 ■ 

25 4-Amino- 1 -(5-benzyloxypentyl)piperidine is prepared from 4-carboxamide r 1 -(5- 

benzyloxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: . . . . - .. \ 

Scheme C step a: H5-BenzvloxvpentvQ-4-piperidone 

l-(5-Benzyloxypentyl)-4-piperidone is prepared from 4-pipendone and i-chloro-5- . ; .. 
30 benzyloxypentane essentially as described above in Example 38, Scheme C, step a. . 
Scheme C, step b: l-(5-Benzvloxvpentyl)-4-piperidone oxime 
l-(5-Benzyloxypentyl)-4-piperidone oxime is prepared from l-(5-benzyloxypentyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
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Scheme C, step b. 

Scheme C step c: 4-Amino- 1 -f5-benzvloxvpentvQpiperidine 

4-Amino-r-(5-benzyIoxypentyl)piperidine is prepared from l-(5-benzyloxypentyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
5 Scheme A. step b: 2-C hloro-6-f4-n-(5-benzvlox\T)entvn)piDeridinvlaminoV9- 
cvclopentvlpurine 

2-Chloro-6-[4-(l-(5-benzyloxypentyl))piperidinylamino] : 9-cyclopentylpu is prepared from 
2,6-dichloro-9-cydopentylpurine, 4-amino-l-(5-benzyloxypentyl)piperidine, and triethylamine. 
essentially as described above in Example 1, Scheme A, step b. 
10 Scheme A. step c: 2-rTrans-f4-aminocvclohexvl > >amino1-6-r4-ri-(5- 
benzvloxvpentvl»piperidinvlaminol-9-cvclopentvlpurine 

2-tTrans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-benzyloxypentyl))piperidinylamino]-9- . 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-benzyloxypentyl))piperidinylaminp]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
15 Example 86 

2-rTrans-( f 4-aminocvclohexvl)amino1-6-r4-n-(5-r2- 
phenvlethvleneoxv)pentvl))piperidinvlaminol-9-cvclopentvlpurine 
Preparation of 4-Amino- 1 -( 5-f 2-phen vlethvleneox v)pent vl)piperidine 
Method 1 

20 Scheme B, step a: 4-Carboxamide-l-r5-f2-phenvlethvleneoxv)pentvnpiperidine 

4-Carboxamide- 1 -(5-(2-phenylethyleneoxy)pentyl)piperidine may be prepared from 
isonipecotamide and l-chloro-5 r (2-phenylethyleneoxy)pentane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino- l-(5-f2-phenvlethvleneoxvtoentvnpiperidine 
25 4-Amino- 1 -(5-(2-phenylethyleneoxy)pentyl)piperidine is prepared from 4-carboxamide- 1 -(5-(2- 
phenylethyleneoxy)pentyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 

- Method 2: " ; ~ ^ . ' 

Scheme C. step a: l-f5-(2-Phenvlethvleneoxv)pentvl)-4-piperidone 
30 l-(5-(2-Phenylethyleneoxy)pentyl)-4-piperidone is prepared from 4-piperidone and l-chlqro-5- 

(2-phenylethyleneoxy)pentane essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: l-f5-(2-Phenvlethvleneoxv)pentvlV4-piperidone oxime 

l-(5-(2-Phenylethyleneoxy)pentyI)-4-piperidone oxime is prepared from l-(5-(2 r ., . 
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phenylethyleneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as ' 
described above in Example 38, Scheme C, step b. " " " * 
Scheme C step c: 4-A mino-l-f5-f2-Dhehvlethvleneoxv)pentvl)piDeridine 
4-Amino- l-(5-(2-phenylethyleneoxy)pentyl)piperidine is prepared from l-(5-(2- 
5 phenylethyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example '38, ' 
Scheme C, step c. 

Scheme A, step b; 2-Chlo ro-6-r4-f 1^5-f2-phenvlethvleneoxv)pentVn)piperidinvlaminol-9- ' 
cvclopentvlpurine 

2-Chloro-644-(l-(5-(2-phenylethyleneoxy)pentyl))piperidinylaniino]-9<yclopentylpu is 
10 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(5-(2- ' 
phenylethyleneoxy)pentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A ( step b. . 

Scheme A. s tep c: 2-rrrans-f4-amihocvclohexvnamino1-6-r4-( 1-^5-^2- 
phenvlethvleneoxv)pentv nipiperidinvlaminoV9-cvclopentvlpurine 
15 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-(2- ' 

phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-(l-(5-(2-phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. * 

Example 87 

20 2-rTrans-r4-aminocvclohexvl)aminol-6-r4-n-(5-r3- 

phenvlprop vleneoxv)pentvn)piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amin6-l -r5-f3-phenvlpropvleneoxy)penLvnpiperidine 
Method 1 

Scheme B. step a: 4-Carb oxamide-l-r5-(3-phenvlpropvleneoxv)pentvnpiperidine 
25 4-Carboxamide-l-(5-(3-phenylpropyIeneoxy)pentyl)piperidine may be prepared from 

isonipecotamide and l-chloro-5-(3-phenylpropyleneoxy)pentane essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Ami no- l-(5-r3-phenvlpropvleneoxv)pentvl)piperidine 
4-Amino- l-(5-(3-phenylpropyieneoxy)pentyl)piperidine is prepared from 4-carboxamide-l'-(5- 
50 (3-phenylpropyleneoxy)pentyi)piperidine essentially as described above in Example 38 t Scheme 
B, stepb. 

Method 2: ■ ' - " " " * ' ' ' ' ' 

Scheme C, step a: l-( f 5-(3-Phenylpropvleneoxv)pentvn-4^piperidone 
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l -(5-(3-PhenyIpropyleneoxy)pentylH-piperidone is prepared from 4-piperidone and 1-chloro- . 
5-(3-phenylpropyleneoxy)pentane essential ly as de scribed above in Example 38, Scheme C, 
step a. 

Scheme C step b: l-rS- O-PhenvlproDvleneoxv^pentvlV^piperidone oxime . 
5 l-(5-(3-Phenylpropyleneoxy)pentyl)-4-piperidone oxime is prepared from i-(5-.(3- 

phenylpropyleneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: ^-Amino-l-^-f^ -Dhenvlpropvleneoxv^pentvnpiperidine . 
4-Amino-l-(5-(3-phenylpropyleneoxy)pentyl)piperidine is prepared from l-(5-(3- 
10 phenylpropyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-n-r5- r 3-phenvlpropvleneoxvVentvl))piperidinvlamino1-9- 
cvclopentvlpurine ' 

2-Chloro-6-f4-(lK5-(3-phenylpropyleneoxy)pentyl))piperidinylamino]-9-cyclopen 
15 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-(3- 

phenylpropyleneoxy)pentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTra ns-f4-aminocvclohexvnamino1-644-f l-r5-r3- 
phenvlpropvleneoxv)pent vn)piperidinylamino1-9-cvclopentvlpurine 
20 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-(3- 

phenylpropyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6-[4-(H5-(3-phenylpropyleneoxy)pentyl)^ essentially as 

described in Example 1, Scheme A, step c. 

Example 88 

25 2-rTrans-f4-aminocvc]ohexvl)aminol-6-r4-n-r5-r4- 

phenylbutvleneoxv^pent Yn)piDeridinvlaniino1-9-cvclopentv]purine 
• Preparati on of 4-Amino-l -(S^-phenvlhutvleneoxv^pentvnpiperidine / 
Method f * \ ■ _ TT 

Scheme B, step a: 4^Carboxamide^-r5-r 4-phenvlbutvleneoxv > )pentvl)piDeridine ■., . 
30 4-Carboxamide- 1 -(5-(4-phenylbutyleneoxy)pentyl)piperidine may be prepared from 

isonipecotamide and l-chloro-5-(4-phenylbutyleneoxy)pentane essentially as described above in 
Example 38, Scheme B t step a. 

Scheme B, step b: 4-Amino-l -f5-r4- phenvlbutvleneoxv)Dentvnpiperidine << * . ■■ 
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4-Amino-l-(5-(4-phenyIbutyleneoxy)pentyl)piperidine is prepared from4-carboxamide-l-(5-(4- 
phenylbutyleneoxy)pentyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 

Method 2: .■ 1 • . . " - 

5 Scheme C. step a: l-(5-(4-Phenvlbutvleneoxy)pentvl)-4-piperidone ' 

l-(5-(4-Phenylbutyleneoxy)pentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
(4-phenylbutyleneoxy)pentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f5-(4-Phenvlbutvlerieoxv)pentvlV4-piperidon^ oxime' 

1- (5-(4-Phenylbutyleneoxy)pentyl)-4-piperidone oxime is prepared from l-(5-(4- 

10 phenylbutyleneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as - 
described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(5-(4-phenvlbutvleneoxv)pentvnDiperidine - 
4-Amino-l-(5-(4-phenylbutyleneoxy)pentyl)piperidine is prepared from l-(5-(4- 
phenylbutyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example 38, ! C 
15 Scheme C, step c. ' - V % 

Scheme A. stepb: 2-Chloro-6-[4-fl-(5-(4-phenvlbutvleneoxv)pentvn)piperidinvlamino1-9- ~* *■ - * 

cvclopentvlpurine 

2- Chloro-6-[4-(1^5-(4-phenylbutyleneoxy)pen^^ ' ■ ■ .V 

■ •* ■ ^ 

prepared from 2,6-dichloro-9-cyclopentyipurine,4-amino-l-(5-(4- ' ■ * ■ T S 

20 phenylbutyleneoxy)pentyi)piperidine, and triethylamine essentially as. described above in ^ * " ^ 

Example 1, Scheme A, step b. • • - ' ' . ■ .v. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r4-( , l-(5-(4- 

phenvlbutvleneoxv)pentvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(i-(5-(4- '."•** 
25 phenylbutyleneoxy)pentyl))piperidiny]amino]-9-cyclopentylpurine is prepared from 2-chloro-6- 

[4-( l-(5-(4-pheriylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine essentially as 

described in Example 1 , Scheme A, step c. * - 

Example 89 
2-rTrans-(4-aminocvclohexv0amino1-6 : ^ 
30 • • cvclopentyipurine -*.■•-■■-'■■ 

Preparation of 4-Amino-l-(6-hvdroxvhexv0piperidine 

Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-hvdroxvhexvlVpiperidine • ' ■ - 
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4-Carboxamide-l-(6-hydroxyhexyl)piperidine may be prepared from isonipecotamide and 6- 
chloro-l-hexanol essentially as described above in Example 38. Scheme B, step a. 
Scheme B, step b: 4-Amino-l-f6-hvdroxvhexvl)piperidine 
4- Amino- 1 -(6-hydroxyhexyl)piperidine is prepared from 4-carboxamide- 1 -<6- 
hydroxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-^-Hvdroxvhexvn^-piperidone 

1 -(6-Hydroxyhexyl)-4-piperidone is prepared from.4rpiperidone and 6-chloro- 1 -hexanol 1 ; 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-f6- HvdroxvhexvlV4-piperidone oxime 

1- (6-Hydroxyhexyl)-4-piperidone oxime is prepared from l-(6-hydroxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme Q.step b. 
Scheme C. step c: 4-Am ino-I-(6-hvdroxvhexvnp iperidinf» 

4-Amino-l-(6-hydroxyhexyl)piperidine is prepared from l-(6-hydroxyhexyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2-Chloro-644-n-r6-hy d ^ 

2- Chloro-6-[4-(l-(6-hydroxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(6-hydroxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 

Scheme A, step c: 2-rT rans-(4-aminocvclohexvnamino1-6-r4-n-(6- 
hvdroxv)h exvl)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyI)amino]-6-[4-( 1 -(6-hydroxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(6-hydroxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 90 

2-TTrans-f4-aminocvclohexvnaminol-6- f 4-(l-r6-methoxv)hexvnpiperidinvlamino]-Q- 

cyciopentvlpurine 
Preparation of 4-Amino-1 -(6-mp.rhn xvhexvnp iperidine 
Method -1 

Scheme B, step a: 4-Car hoxamide-l-f6-methoxvhexvnpiperidine 

4-Carboxamide-l-(6-methoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-methoxyhexane essentially as described. above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-l-r6-methoxvhexvl > )piperidine . 
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4- Amino- 1 -(6-methoxyhexyl)piperidine- is prepared from 4-carboxamide- 1 -(6- 
methoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Method 2: 1 ^ 

Scheme C step a: l-(6-MethoxvhexvlV4-piperidone " 
5 l-(6-Methoxyhexyl)-4-piperidone is prepared from 4-piperidone and Uchloro-6- 
methoxyhexane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f6-MethoxvhexvD~4-piperidone oxime ■ • 
l-(6-Methoxyhexyl)-4-piperidone oxime is prepared from l-(6-methoxyhexyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
10 stepb. : 
Scheme C step c: 4-Amino- l-(6-methoxvhexvl)piperidine 

4-Amino- l-(6-methoxyhexyl)piperidine is prepared from l-(6-methoxyhexyl)-4-piperidone 

oxime essentially as described above in Example 38; -Scheme C, step c. 

Scheme A, step b: 2-Chloro-6- r4-(l-r6-methoxv)hexvnpiDeridinvlamino1-9-cvclopentvlDurine 
15 2-Chloro-6-[4-(l-(6-methoxy)hexyl)piperidinylamino]-9-cyclopentylpuri^ 

2 t 6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(6-methoxyhexyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. s tep c: 2-ITrans-(4-aminocvclohexvnaminol-6-r4-n-r6- 

methoxv)hexvnpiperidinvlaminol-9-cvclopentvlpurine 
20 2-[Trans-(4-aminocyclohexyl)am^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(6-methoxy)hexyl)piperidinylamino]-9- 

cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 91 

2-rTrans-f4-aminocvclohexvnar^^ 
2$ cyclopentylpurine - 
Preparation of 4-Amino- 1-f 6-ethox vhexvnpiperidine 
Method 1 

Scheme B. step a: 4-Carb oxamide-l-r6-ethoxvhexvl)piperidine 

4-Carboxamide- 1 -(6-ethoxyhexyl)piperidine may be prepared from isonipecotamide and 1 - 
30 chloro-6-ethoxyhexane essentially as described above in Example 38, Scheme B; step a.' 
Scheme B. step b: 4-Amino- 1-f 6-ethoxvhexvnpiperidine 
4-Amino- l-(6-ethoxyhexyl)piperidine is prepared from 4-carboxamide- 1 -(6- 
ethoxyhexyl)piperidine essentially as described above in Example 38; Scheme B f step b. ' 
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Method 2: , . ..... , . . . . ... .... ... .. ........... 

Scheme C. step a: l-CS-EthoxvhexvlM-piperidone • 

1- (6-Ethoxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6-ethoxyhexane 
essentially as described above in Example 38, Scheme C, step a. 

5 Scheme C. step b: 1 -C6-Ethoxvhexvl)-4-oiperidone oxime • • 

1 -(6-Ethoxyhexyl)-4-piperidone oxime is prepared from 1 -(6-ethoxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-(6-ethoxvhexvl1piperidine - . . 

4-Amino-l-(6-ethoxyhexyl)piperidine is prepared from l-(6,ethoxyhexyl)-4-piperidone oxime 
10 essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-n-f6-eth o xv)hexvnpiperidinvlaminol-9-cvclopentYlp iirine 

2- Chloro-6-[4-(l-(6-ethoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino- 1 -(6-ethoxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 

15 Scheme A. step c: 2-rTra ns-(4-aminocyclohexvnaminol-6-f4-(l-r6- 
ethoxv)hex vnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-arrunocyclohexyl)armno]-6-[4-(l-(6-ethoxy)hexyl)piperidinylarnino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(6-ethoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
20 Example 92 

2-rTrans-(4-aminocvclohexvnamino1-6 -r4-(l-f6-propoxv^hexvnpiperidinviamino1-9- 

. cvclopentvlpurine . 
Preparation of 4- Amin o- l-r6-propoxvhexvnpiperidine 
Method 1 . . 

25 Scheme B. step a: 4-Carh oxamide-l-r6-proDOxvhexvn P iperidine 

4-Carboxamide-l-(6-propoxyhexyl)piperidine may be prepared from isonipecotamide and 1- . 

chloro-6-propoxyhexane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Am ino-l-r6-prn P oxvhexvnpip eridinft 

4-Amino-l-(6-propoxyhexyl)piperidine is prepared from 4-carboxamide-l-(6- • 
50 propoxyhexyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f6-Propoxvhexvl)-4-piperirinnft 

l-(6-Propoxyhexyl)-4-piperidone is prepared from 4 r piperidorie and, l -chlpro-6rpropoxyhexane 
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essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: 1 -(6-Propox vhex vD-4-piperidone oxime 

1- (6-Propoxyhexyl)-4-piperidone oxime is prepared from l-(6-propoxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 

5 Scheme C step c: 4-Amino-l-(6-propoxvhexvl > )piperidine .-. 

4-Amino-l-(6-propoxyhexyl)piperidine is prepared from i-(6-propoxyhexyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. stepb: 2-Chloro-6-r4*n-f'6-propoxv , )hexvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(6-propoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
10 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(6-propoxyhexyl)piperidine, and triethylamine 

essentially as described above in Example 1 , Scheme A, step b. . 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminol-6-f4-(l -(6- 
propoxy)hexv0piperidinvlaminol-9-cvclopentvlpurine , . • 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-propoxy)hexyl)piperidinylamino]-9- 
15 cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(6-propoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 93 

2-rrrans-(4-aminocvclohexyl)amino1-6-r4-n-(6-butoxv)hexvnpiperidinvlamino1-9- 

cyclopentylpurine 
20 Preparation of 4-Amino-l-f6-butoxvhexvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-butoxvhexvl)piperidine 

4-Carboxamide-l-(6-butoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-butoxyhexane essentially as described above in Example 38, Scheme B, step a. * 
25 Scheme B. step b: 4-Amino-l-f6-butoxvhexv0piperidine 

4-Amino-l-(6-butoxyhexyl)piperidine is prepared from 4-carboxamide-l-(6- 
butoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. " 
Method 2: 

Scheme C step a: l-f6-Butoxvhexviy4-piperidone 
30 l-(6-Butoxyhexyl)-4-piperidone is prepared from 4-piperidone and 1 -chloro-6-butoxyhexane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f6-ButoxvhexvO-4-piperidone oxime - : 

l-(6-Butoxyhexyl)-4-piperidone oxime is prepared from l-(6-butbxyhexyl)-4-piperidone and * 
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hydroxylarnine hydrochloride essentially as-described above in-Example 38, Scheme C. step b. 

Scheme C , step c: 4 -Amin n- W6^iunvvh^n n jp eririin* . 

4-Arnin 0 -l,-(6-butox y hexyl)piperidine is prepared from l-(6-butoxyhexyl)-4-piperidone oxime - 
essentially as described above in Example 38, Scheme C. step c. 

5 Scheme A - stF P h " ? - Chlor °-wn-^"^ . 

2-Chloro-6-[4Kl-(6-butoxy)hexyl)piperidinylamino]-9-cyclopentyl P urine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(6-butoxyhexyl)pi P eridine, and triethylamine • • ' 
essentially as described above in Example. 1, Scheme A, step b. 
Scheme A, step c: 2-rTrans-(4-aminnr.vrlo h exvnaminn)-ft-r4.n ■( /=;. 
10 butoxv)hexvl)niperidinvl a min oi.9.cvrlnp P n fY l r ,,r;n 0 , 
^Trans^-aminocyclohexy^^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(lK6-butoxy)hexyl) P i P eridinylamino]-9- 

cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 94 . 

15 2-fTran S .(4-aminoryc]ohexvl)amino1-644-ri-r6.h P n 7 vl.v Y) hexvnninp ,rid^ 

CVClODentvlpnrinff . . .. . . . ■ 

Preparation of 4- Amino- 1 -f fi- henzvloxvhc xvl^ ip^n,. 
Method 1 

Scheme B, step a: 4-Carhox a m;Hp . i-r6-Ben7.vln KY h e xvnDineridi nP 

4-Carboxamide.-l-(6-Benzyloxyhexyl)pi P eridine may be prepared from isoni P ecotamide and 1- 
chloro-6-benzyloxyhexane essentially as described above in Exam P le 38, Scheme B. step a, • • 
Scheme B, step b: 4-Aminn-1-f 6 -benzvlnxvh PYV n D i ne ririin fi 
4-Amino-l-(6-benzyloxyhexyl)piperidine. is prepared from 4-carboxamide-l-(6- 
benzyloxyhexyDpiperidine essentially as described above in Example 38, Scheme*, step b, 
25 Method 2- 

Scheme C, step a: l-^-R P n 7 vio X vh KXV |).4.p ;p^»n a 

l-(6^Beri Z yloxyhexyl)-4-pip e ridoneispreparedfrom4-pi peridon^ „ . ,., . . , , 

benzyloxyhexane essentially as described above in Example 38, Scheme G,:ste P a. . 
Scheme C, step b: 1-^R f -n, v inv vhexvn .4.p i ppriHnn ^ v;mo , , ... . , 

30 l-Ce-BenzyloxyhexylH-piperidone oxime is prepared from l-(6-benzyioxyhexyl)-4-pi P eridone ' 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme G, ■ . 
step b. 

Scheme C, step c: 4-Aminn-l- ( 6-benzvloxvh PX vn n ineridine : . v , : , ...,„ ,-, 
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4- Amino- 1 -(6-benzyloxyhexyl)piperidine is prepared from 1 -(6-benzyloxyhexyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-(l-(6-benzvloxv)hexvl)piperidinvlaminol-9-cvclopentvlpurine 

2-Chloro-6-[4-(l-(6-benzyloxy)hexyl)piperidinyiamino]-9-cyciopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6Tbenzyloxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A t step b. . . 
Scheme A, step c: 2-rTrans-(4-aminocvclohexvnaminol-6-f4-l : l-f6- 
benzvloxv)hexvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-amincK:yclohexyl)amino]-6-[4-(l-(6-benzyloxy)hexyl)piperidinylam^ 
cyciopentylpurine is prepared from 2-chloro-6-[4-(l-(6-benzyloxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 95 

2-fTrans-( , 4-aminocvclohexvnamino1-6-r4-(l-(6-f f 2- 
phenvlethvleneoxv)hexvl)piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-(6-(2-phenvlethvleneoxv)hexvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-( r 2-phenvlethvleneoxv)hexvDpiperidine 
4-Carboxamide- l-(6-(2-phenylethyleneoxy)hexyl)piperidine may be prepared from 
isonipecotamide and l-chloro-6-(2-phenylethyleneoxy)hexane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-r6-( , 2-phenvlethyleneoxv)hexvl)piperidine 
4-Amino-l-(6-(2-phenylethyleneoxy)hexyl)piperidine is prepared from 4-carboxamide-l-(6-(2- 
phenylethyleneoxy)hexyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C step a: l-(6-(2-Phenvlethvleneoxv)hexvl)-4-piperidone 

l-(6-(2-Phenylethyleneoxy)hexyI)-4-piperidone is prepared. from 4-piperidone and l-chloro-6- 
(2-phenylethyleneoxy)hexane essentially as described above in Example 38, Scheme C, step a/ 
Scheme C. step b: l-f6-(2-Phenvlethvleneoxv)hexvO-4-piperidone oxime 
H6-(2-Phenylethyleneoxy)hexyl)-4-piperidone oxime is prepared from l-(6-(2- 
phenylethyleneoxy)hexyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b 
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Scheme C, step c: 4-Amino-1-r6-f?- D henvl e ,hvl P n^v Y ) h e X vifai p pri Hin P .. ',, 

4- Amino -l-(6-(2-p hen y leth y lene 0 xyJh e x yl)piperidine is pre pared fr om l-(6-(2- 



10 



15 



0 



P henylethyleneoxy)hexyl)-4-piperidone oxime essentially as described above m Example 38, 

Scheme C, step c. 

Scheme A, step h~ ^Chlo r o-6-F4-rr-(6-r^nhenvl P tHvi P n^ Y) ^ xvnDinRHdinvlamiri . 1 , Q ;, , 
cyclopentvlp urin^ . ; A 

2-Chloro : 6-[4Kl-(6K2- P henyleth y l e ne 0 x y )hexyl)pir^ridinyl a mino]^ is 
.prepared from 2,6-dichloro-9-cyclopentylpurine. ^arnino-l^^^ - 
phen y l e thyleneoxy)hex y l) P iperidme, and trjethylamine essentially as described above in : 
Example 1. Scheme A, step b. 

Scheme A, step c: 2-rTrans-r4-amin 0 cvrlnhPVYl) arn i n n1-fi-r4-(i. f ^^- . . ... ,. . '. 
phenylethvle n eoxv)hexvnpip P ri^in V iaminnl-Q-rvHn r n, y . rnrinr .. 
2- jTrans-(4-arrunocyclohexyI)amino]-6-[4-( 1 -(6-(2- : 

phenylethyle n e 0 xy)hexyl) P i pe ridi n ylamino]-9-cyclopent y lpurine is prepared from 2-chloro-6- 

[4Kl-(6-(2- P henylethyl e ne 0 xy)hexyl) P iperidinylarmno]-9^ 

described in Example 1, Scheme A, step c. . 

Example 96 , 

2-rTrans-(4-aminocvrlnh exv]kminn1-^-f4-n - 
phenylpropvleneoxv^ e xvn P ; rP r;H i nv i am i nnl .Q. rvdoDentv , p |)rinp . 

Preparation of 4.Amino-l-f6.n.phrnvJ P ronvi ft nPnr Y ) h>v Y n rir riTlinr ...... 

MethodJ. 

Scheme B, step a- 4-Carboxamid,-l-(6-rV D henvlnrnnvl P n.nv^ h exv n nir Pr; H ;T ,. 
4-Carboxanaide4-(6-(3-phen y lpro Py leneoxy)hexyl)pir^ridine^ 

isonipecotamide and l-chl 0 ro-6-(3,phenylpro P yle n eox y )h e xane essentially as described above 
in Exam P le 38, Scheme B, step a. 

Scheme B, step h- 4-Amino- 1 -(6-fV P henvlnronvl f ..n.nv Y ^.v„n r ; r . iin , 
^ n °-H6-(3- P henylp^^ 

(3-phen y lpr 0p yleneoxy)hexyl) P iperidin e essentially as.described above in Ex^nple 38, Scheme 
B, ste P b. 

Method ?• . ..... 

Scheme C, step.- 1-(6-f3-Phenvlnronvleneoxv^.v y ^. r;r .;^ rir . . . 
l-(6-(3-Phenyl P ropyleneo X y)hex y l T 4- P iperidone is.prepared from 4-piperidone and 1 -chloro-6- . . 
(3-phen y l P rop y leneox y )hexane essentially as described above in Example 38, Scheme G, step a. 
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Scheme C. step b: l-(6-( f 3-Phenvlpropy]eneoxv)hexvl-4-piperidone oxime 

1- (6-(3-Phenylpropyleneoxy)hexy!-4-piperidone oxime is prepared from l-(6-(3- 
phenylpropyleneoxy)hexyl-4-piperidone and hydroxyiamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

5 Scheme C. step c: 4-Amino-l-(6-(3-phenvlpropy]eneoxv)hexvl)piperidine 

4-Amino-l-(6-(3-phenylpropyleneoxy)hexyl)piperidine is prepared from l-(6-(3- 
phenylpropyleneoxy)hexyl-4-piperidone oxime.essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-( , 6-f3-phenvlpropvleneoxv)hexvl)piperidinvlamino1-9- 
10 cvclopentvlpurine 

2- Chloro-6-[4-(l-(6-(3-phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-(3- 
phenylpropyleneoxy)hexyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

15 Scheme A, step c: 2-fTrans-(4--aminocvclohexvHamino1-6-r4-f l-f6-f3- 
phenvlpropvleneoxv)hexvl)piperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-(3- 

phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( l-(6-(3-phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyciopentylpurine essentially as 
20 described in Example 1, Scheme A, step c. 

Example 97 

2-rTrans-(4-aminocvclohexvl)aminol-6-f4-f' 1 -( 6-f 4- • 
phenvlbutvleneoxv)hexvnpiperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-(6-r4-phenvIbutvleneoxvlhexvnpiperidine 
25 Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-(4-phenvlbutvleneoxv)hexvnpiperidine 
4-Carboxamide- 1 -(6-(4-phenylbutyleneoxy)hexyl)piperidine may be prepared from 
isonipecotamide and l-chloro-6-(4-phenylbutyleneoxy)hexane essentially as described above in 
Example 38, Scheme B, step a. 
30 Scheme B. step b: 4-Amino-l-f6-( , 4-phenvlbutvleneoxv > )hexvl , )piperidine 

4-Amino-l-(6-(4-phenylbutyleneoxy)hexyl)piperidine is prepared from 4-carboxamide-l-(6-(4- 
phenylbutyleneoxy)hexyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. ... ........ 
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Method 2: ■;. : . .-v.. ,■ ..■„■ .... ■ -, 

Scheme C. step a: l-C6-(4-Phenvlhi»Y leneoxv)hp.Yvl)-4-piperidnne -. 

1- (6-(4-Phenylbutyieneoxy)hexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
(4-phenylbutyleneoxy)hexane essentially as described above in Example 38, Scheme C, step a/ 

5 Scheme C, step b: l-(6-(4-Phenvlbutvlenpn xv)hexvn-4-p i peridone oxime : : 

l-(6-(4-Phenylbutyleneoxy)hexyl)-4-piperidone oxime is prepared from l-(6-(4- - 
phenylbutyleneoxy)hexyl)-4-piperidone and hydroxylamine hydrochloride essentially as \ 

described above in Example 38, Scheme C, step b. . , . -', ' . ...... .. . ... 

Scheme C, step c: 4-Amino-l-f6-r4-ph ff n y lbutvleneoxv^hexvnpineridine 
10 4-Amino-l-(6-(4-phenylbutyleneoxy)hexyl)piperidine is prepared from l-(6-(4- V : 

phenylbutylenepxy)hexyl)-4-piperidone oxime essentially as described above in Example 38, • 
Scheme C, step c. , . 

Scheme A, step b: 2-Chloro-6-r4-r i-(6-f4- p henvlbutv[e;nenxv)hexvnpipendinvlarninn1-Q- ■ 
cyclopentvlpurine ........ 

15 2<:hloro-6-[4-(l-(6,(4 r phenylbutyleneoxy)hexyl)piperidinylajTiino]-9-cyclopentylpurine is' - ' 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-(4- 
phenylbutyleneoxy)hexyl)piperidine, and triethylamine essentially ^described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTra ns-('4-aminnrvclohexvl^mino1-6-r4-n-r6-r4- . 
20 phenvlbutvleneoxv)hex.vl ^piperidinvlaminol-9-cvclnpentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(6-(4- 

phenylbutyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( ^K6-(4-phenylbutyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpu^ine essentially as 
described in Example 1, Scheme A. step c. 

25 

Example 98 

2- fTrans-f4-amin(x : vclohexvnaminol-6-f4-ri-r a 11 v n D i Pe ridinvl a mino1-9-cvclnn^ 
E^Eiiiaion^^ 

Method 1 ■ . . ... - 

3 Scheme B, .step a: 4-Carh oxamide-1-f a ll v n P ioeridine 

4-Carboxamide-l-(aIlyl)piperidine may be prepared from isonipecotamide and allyl chloride 
• essentially .as described above in -Example 38, Scheme.B, step a. ......... . 

Scheme R, . step b:4-Amino-l-rallvl1piperidine \; , : . . ; . . , . 
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4-Amino- 1 -(allyl)pipendine is prepared from 4-carbox amide- 1 -(allyl)pipendine essentially as 
described above in Example 38, Scheme B; step b. 
. Method 2: . • ■ • • " 

Scheme C, step a: l-(allvlV4-piperidone , 
5 l-(allyl)-4-piperidone is prepared from.4-piperidone and, allyl chloride essentially as described' 
above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(allvlV4-piperidone oxime . / 

1 -(allyl)-4-piperidone oxime is prepared from 1 -(allyl)-4-piperidone and hydroxylamine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. ; 

10 Scheme C, step c: 4-Amino- 1-fallvnpiperidine 

4-Amino- l-(allyl)piperidine is prepared from l-(allyl)-4-piperidone oxime essentially as 
' described above in Example 38, Scheme 0, step c. .* ■...■' 

Scheme A. step b: 2-Chloro-6-f4-ri-(allvnDiDeridinvlaminoV9-cvc lopentvlpurine 
2-Chloro-6-[4-( 1 -(allyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 

15 cyclopentylpurine, 4-amino- l-(allyl)piperidine, and triethylamine essentially as described above 
in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans-(4-aminocvclohexvlUmino1- 6-r4-(l-(allvnpiperidinvlaminoT-9- 
cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( l-(allyl)piperidinylamino]-9-cyclopentylpurine is 
20 prepared from 2-chloro-6-[4-(l-(allyl)piperi - r 

described in Example 1, Scheme A, step c. / * 

Example 99 

2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-(2*(2'- 
hvdroxvethvleneoxvkthvn)piperidinvlamino1-9-cvclo pentvlpurine 
25 Preparation of 4-Amino- 1 -(2-( 2-hvdroxvethvleneox vtethvDpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide- l-(2-f2-hvdroxvethvleneoxv s )ethvnpiperidine 
4-Carboxamide-l-(2-(2-hydroxyethyleneoxy)ethyl)piperidine may be prepared from 
isonipecotamide and 2-(2-chloroethoxy)ethanol essentially as described above in Example 38, 
30 Scheme B, step a. 

Scheme B. step b: 4-Amino- l-f2-r2-hvdroxvethvleneoxv)ethvnpiperidine 

4-Amino- 1 -(2-(2-hydroxyethyleneoxy )ethyl)piperidine .is prepared from 4-carboxamide- 1 -(2-(2 

hydroxyethyleneoxy)ethyl)piperidine essentially as described above in Example 38, Scheme B, 
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step b. , • . • 
Method 2: 



10 



Scheme C. step a: l-(2-P-HvH r o X vethvl ft n P ovvkthvlV4-p ip ff riHnn P 
1 -(2-(2-Hydroxyethyleheoxy)ethyl)-4-piperidone is prepared from 4-piperidone and. 2-(2~ ,. 
chloroethoxy)ethanol essentially as described above in Example 38. Scheme C, step a. 
Scheme C, step b: l -(2-(2-H v drox vethvlen e n X vWhvl)-4-ni ne riHnn f >. r,vim ( » . . - ' 
l-(2-(2-Hydroxyethyleneoxy)ethyl)-4-piperidone oxime is prepared from l-(2-(2- • 
hydroxyethyleneoxyjethylj^piperidone.andhydroxylarnine^ : , 

described above in Example 38, Scheme C, step b. . 
Scheme C, step c: 4-Ami n o-1-f?-f2-hvdrnxv P th v i eneoxv-)erhvl)p i pP r;Hin < » 
4-Amino- l-(2-(2-hydroxyethyleneoxy)ethyl)piperidine is prepared from 1 -(2-(2- . ■■ 
hydroxyethyleneoxjOerhyD^-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. . 

Scheme A, step h- 2-Chloro-644-ri.f7-r2-hvdroxv.rhvl.n^ X v^ thv innin ff riri i n Y 1 a n, ; n. ] -0. 
15 CYclopentvlp urinc. 

2-Chloro-6-[4-( 1 -(2-(2-hydroxyethyleneoxy)ethyl))piperidinylamino]-9-cyclopentylpuririe is 
prepared from 2,6-dichlorp-9-cyclopentylpurine, 4-amino-l-(2-(2- • 

hydroxyethylene6xy)ethyl)piperidine, and triethylamine essentially as described above in- - 
Example 1, Scheme A, step b. 

10 Scheme A, step c: 2-ITraas-r4-aminnn Y clohexvnaminol-6-r4-n -r2-<-?.- 

hYdroxvethvlRneoxv^thvnYip eridinvl a minn-|.9-cvclop e nrvl p il rin P . , . 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-(2- 

hydroxyethyleneoxy)ethyl)) P iperidinylamino]-9-cyclopentylp U rine is prepared from 2-chloro-6- 

[4-(l-(2-(2-hydroxyethyleneoxy)ethyl))piperidinylamino],9-cyclopentylpurine essentially as 
5 described in Example 1, Scheme A, step c. ... 

Example 100 • . •• ... 

_ ^f Tra ^-f4-aminocyclohe xvl)ami n^l-6-r4-ri - r?..N M-d imethvlaminnerhvDMperidinvlamino]- 

9-cvclopentvlpurine 
Preparation of 4-Aminn-W7.N M .di me thvI am inn P .thvlWririin ft 
) Method 1 . . . 

Scheme B, step a: 4-Carboxamide-]-(2-N.N-dim e thvlamino e thvhp i pP riHinP 
4-Carboxamide-l-(2-N,N-dimethylaminoethyI)piperidine may be prepared from .. ,. -.. 
isonipecotamide and 2-N,N-dimethylaminoethyl chloride essentially as described above in .- 
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Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-(2-N,N-dimethvlaminoethvl)piperidine 
4-Amino-l-(2-N,N-dimethylaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
dimethylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
5 Method 2: ' 
Scheme C step a: l-(2-N.N-dimethvlaminoethvO-4-piperidone 

1- (2-N,N-dimethylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N.N- 
dimethylaminoethyl chloride essentially as described above in Example 38, Scheme C step a. 
Scheme C. step b: H2-N.N-dimethvlaminoethvO-4-piperidone oxime 

10 l-(2-N t N-dimethylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 

dimethylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f2-N,N-dimethvlaminoethyl)piperidine 
4-Amino-l-(2-N,N-dimethylaminoethyl)piperidine is prepared from l-(2-N,N- 
15 dimethylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-(l-f2-N.N-dimethvlaminoethvnipiperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-N,N-dimethylaminoethyl))piperidinylamino]-9-cyclopentylpurine is 
20 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N- 

dimethylaminoethyl)piperidine t and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminol-6-r4-(l-(2-N.N- 
dimethvlaminoethvn)piperidinvlaminol-9-cvclopentvlpurine 
25 2-[TransK4-anunocyclohexyl)ai™ 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 
dimethylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 101 

30 2-lTrans-(4-aiTunocvclohexvnainin^^ 

9-cvclopentvlpurine 
Preparation of 4-Amino- 1 -G-N.N-dimethvlaminopropvnpiperidine 
Method 1 
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Scheme B, step a- 4-Carboxamirie- 1 -f^N,N-di me rhvl ami n^ r . r y , Y ; rrif1inr . . . 

4-Carboxam a de-lK3-N,N-di m ethyla m inopropyl)piperidine may be prepared from 

isonipecotamide and 3-N,N-dimethylamino P ropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step b- 4-Amino - l- Q-N N - dim ethybmin^ ^i^^y 
4-Amino-l-(3-N,N-dimethylaminp P ropyl) pip endine is prepared from 4-carboxamide-l-(3-N N 
dimethylaminopropyDpiperidine essentially as described above in Example 38, Scheme B step 



b 

Method 2 

10 



15 



20 



25 



30 



Scheme C, step a- 1 -tt-K N-Hin^^y i ^j^^^ .^^^^;^^ 

l-(3-N,N-dimethylaminopropvl)-4- P ip e ridone is prepared from 4-piperidone and 3-N N- 
dimethylaminopropyl chloride essentially as described above in Example 38, Scheme C step a 
Scheme C. step h- 1-f3-N.N-dim e.thvlaminon ronvl>-4- p ir .nH.n 0 
l-(3-N,N-dimethylaminopropyl)-4-piperidone oxime is prepared from l-(3-N N- 
dimethylarnino P ro P yl)-4-piperid 0 ne and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

S cheme C, step r 4-Amino-l-H-N N-dimeth v | am in T mry Vr . Hinr 
4-Aniino-lK3.N,N-dimemylamino P ropyl) p i P eridine is pre P ared from 1 -(3-N.N- 

dimethylaminopropylH-piperidone oxime essentially as described- above in Example 38, 

Scheme C, step c. 

S cheme A, step h- 7-Chloro-6- f 4-f 1-H-N N-dimPthvlaniin^ ^^-^i,,^ . 
cyclopentyl pniW 

2-CWoro-6-[4Kl-(3-N,N-dimethyl a rdn 0 propyl))p 1 peridinyianu is 
P repared from 2,6-dichloro-9-cyclopentyl P urine, 4-amino-l-(3-N,N- 

dimethylanoinopropyDpiperidine, and triethylamine essentially as described above in Example 
1, Scheme A, step b. 

Scheme A, stenc- 2-rTr*n M A.,^ c ^ ^ ^ ^ 

d jmelhylaminoprf^ " _ ' ' ' ' 

2-[W(4-amino cy clohexyl)aminoJ-6-^ 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N,N- 

d ^thylaminopropyl))pi P eridin y larruno]-9- Cy clopentylpurine essentially as described in 
Example 1, Scheme A, step c. .... 

■'■> - Example 102 .: . . ... . ........ ..... 
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Q-f.yclopentvlpurine 
D eration of 4-Amino-l-(4-N.N-d '— *vl»rninnhHivltoiDcridine ■ 
Method 1 

5 Q ^n«. R sten a: 4-r*rhnx a rnide-l-( 4 -N N-dimethvlarninobntynpiperidine 

4-Carboxamide-l-(4-N,N-dimethylaminobutyl)piperidine may be prepared from ' 
isompecotamide and 3-N,N-dimethylaminobutyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

grtw.,™ R stmb: 4.Amino-l-(4-N. NJ-Him P .thvlaminohi]tvl)piperidine 
10 4-Amino-l-(4-N.N-dimethylaminobutyl)piperidine is prepared from 4-carboxamide-l-(4-N,N- 
dimethylaminobutyDpipendine essentially as described above in Example 38, Scheme*, step b. 
Method 2: 

SrhPmp.r. ster «■ l-(4-N.N-dimp.thvlaminob "tY')-4-piperidone 

l-(4-N,N-dimethylaminobutyl)-4-piperidone is prepared from 4-piperidone and 3-N.N- # 
15 dimethylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. # 
Srhpmr. C. step h- 1 -r4-N.N-dimp.rhvlaminobu »''V A -r i P ffridnne oxime 

1- (4-N,N-dimethylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 
dimethylaminobutyD-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

20 *rhe.™ C. step c: d.Amino-1 -r4-N. N-rtimrthvlaminohiitvnpiperidine 

4-Amino-l-(4-N,N-dimethylaminobutyl)piperidine is prepared from l-(4-N,N- 
dimethylaminobutylH-piperidone oxime essentially as described above in Example 38. 
Scheme C, step c. 

A stenb: ^rhlnro-6-r4-f l-f4- N N-Him e thvlaminohmvl))piperidinylamino1-9, 

25 c yrlnpftntvlpurine 

2- Chloro-6-[4KlK4-N,N-dimethylarninobutyl))piperidinylamino]-9-cyclopentylpurineis 

prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(4-N,N- 
dimethylaminobutyDpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

30 S^hgnip. A. stepr- 9-fTr a ns-(4-a minnr.vr.lnhexvl^minnl-6-r4-f l-(4-N,N- 
Hi m p.fhvlaminoh"tvl^nineridin vlamino1-9-cvclopentylpurine 

2-[Tran^4-arrunocyclohexyl)armno]^^^ 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 
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di m ethylaminobutyl))p ip eridinyla^ho]-9^ciopen 
- _— Example J, Scheme A, step c. ~ - — - ■ . , ,,_ : _ _ 

Example f 03 ' ' ' ' v 

5 ^-' T ' m *-' 4 -*™"""^ 

. : 9-cvclopentvrp nrinp 
Preparation of 4-Amino-l-rS-N M^w ^ j^^,^ ^ ... 
Method 1 

S cheme B, step a- W^xami ^NfVN N . rtiW h^min^ nY^:^ 

10 .onipecotamide and S-N.N-dimethylam.nopentvl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step h- 4-Amino-1-r5 -N ^iWie thvl a mihnp .n^ i[wi< ,, nr ' 
^Anuno-l-CS-N.N-dimethylaminopentylJpiperidine is prepared from 4-carboxamide-l-(5-N N- 

d.methy.aminopentyOp.peridine essentially as descried above in Example 38, Scheme B, step 
15 b. 

Method 2: 

Scheme C, step a- U5-N ^i^h V r, n i ^^^ .^.^.,.-- , . . 

^(S-N.N-dimethylaminopenty^-pipendone is prepared from 4: p ip er idone and 5^ N- 
dtmethylaminopentyl chloride essentially as described above m Example 38, Scheme C, step a 
20 - S^eme C, step h- Nf5.N,N^m rrM^inhn entvlV^^ ^^ 8 ^ 

KS-N^methylaminopehtyi^pipcrido - .-. 

dimeth y ,anunopen ty l)^p ip endoneandhyd^ 

above m Example 38, Scheme C, step b. " 

Scheme C, step r- 4-*mino.l.fS-N N-di m ^vl a minn r n M ,i )r ; rrHinr 

25 4 -Amino-l-(5-N,N-dimethylamino P entyl)piperid^ : ' , - 

dtmethylan^nopenty,)^^ , 
^ Scheme C, stepc. .. - < : >> . . , , 



gyclopentylpimnA *■■.«•••■-.•■.-:-■■:, ...v. ; t ..•»/...., ....... . 

30 2 -Chloro-6- [ 4-(l-(5-N,N-d^^^ . 
prepared from 2,6-dichloro:9-cy C lo pe ntylpurine, 4-amino- 1 -(5-N,n: ^ 
dimethylaminopentyDpiperidine, and triethylamine essenttaily as described above in Example I ' 

SchemeA, step b; ./ • ; ' *v * — * * ' 
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.te.nc: Q-[Tr n n^minorHn^rvl)»ininol^f4-(HHLIi: 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N.N- 

5 dimethylanu^^ 

Example 1, Scheme A, step c. 

Fx am ple 104 
ryrlnpent ylpurine 

10 rnini .rinn nf - a^i ^-M N-diethvlaminoethvl) P iperidine , 

Method! 

cy^ » »: .n-N.N.dierhvlaminoefhyl)piperidjne 
4-Cartaxanude-^^ may be prepared from isonipecotanude 

and 2-N.N-diethylaminoethyl chloride essentially as described above m Example 38, Scheme.B,,, 
15 step a. 

«j rtrTr .n ctP r hr 4-Amino1 P N N riiethylarninoftmyl)piperidine 

4-Amino^2-N.N^ 
diethylarmnoethyOpipendinees^^^^ 

Method 2: 

20 r ^ l-f? M >' ^vy^Wthvl^-DiDeridone * 

H 2-N N-dieth y laminoethyl)-4.piperidone is prepared from 4-piperidone and 2-N.N- 
diethylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a, 
cw„r step-b: i-r-NN-di f AhvlaminnPthvlH-pirK-.ridoneoxime 
l-(2-N N-diethylaminoethyD-4-piperidone oxime is prepared from l-(2-N,N- 

25 diethyla^^ 

above in Example 38, Scheme C, step b. 

r ct. p r- 4-Arr- - ' f> N.ai.thvlamino.thvDpiperidin e 
4-Amino-l-(2-N,N-diethylaminoethyl)piperidine is prepared from l-(2-N,N- 
diethylarninoethylH-piperidone oxime essenually as described above in Example 38, Scheme 

30 C, step c. . 
A . > T ,.,-rhl nm -644-(l-(2-NM ethjl^^ 

ryrlnpp.nt ylpurine • H 

2 . C hloro-6Wl-(2-N,N-d^^ 
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^2 .^c^-c^p^, 4- ami „o,, 2 . N , N . dielhylami „ Mthy|)piDeijdine 
^WMM ^ ^ ^ . . 

Examp le ins 

CVClopehtvlpnrjnA 

Prepararinn nf /i_A im j nn i n > Trr T - . 

Method 1 . — 

isompecotamideand3-NN-diethvi am ; , . 

20 ^'^•^'^P^Piperidine „ p reparcd from 4^^.,^ N 
^^^^^ 

♦^W.*^ Pyl)pipendi neispre p^ WmI . ( 3. NN . 
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ryrin pentylpurine 

2-Chloro-6-[4-( 1 K3-N,N-diethylarmnopropyl»^^ u 
prepared from 2.6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 
diethylaminopropyDpiperidine, and triethylamine essentially as described above in Example 1, 
5 Scheme A, step b. 

c^, x , f .nc: 2-r--- a - aminocvdohpTyn!iniiTin1 - 6 ' f4 ' fl " f3 " NlN " 

, ; .> hYl on,innnronvn } r i r" Hi " vlaTninol - 9 - rvrloPRntYlpUrine 

2-rrrans-(4-aminocyclohex y l)arnino]-6-[^ 
. cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N,N- 

10 diethylaminopro^^ 

1, Scheme A, step c. 

Fx am ple 106 . 

imjllJA ,,, linnr , r t n ^^ 

ryrlnpent ylpurine ; 
15 Dr Tara rinnnf4.Arr i""-'-(^N-die^^mi n nhntyl)piperidine '■ 

Method 1 

R sten a: 4-r a rh»vamirie-l-(4-N N-di.thybm inohutyDpiperidine 

4-Carboxa™de4-(4^^^ *** * P"*** fr ° m 

and 4-N,N-diethylaminobutyl chloride essentially as described above in Example 38, Scheme B, 

20 step a. & 
^ ph: 4-^inn.i-rd-N.N-di e thvl a minoh 1 uvl)piperidine 

4.Amin^lK4-N,N-diethylamiaobutyl)piperidine is prepared from 4-carboxamide-l-(4-N,N- 
diethylaminobutyDpiperidine essentially as described above in Example 38, Scheme.B. step b. 
Method 2; 

25 .ten a: i -{A-N N-diethvlaminohntyl)-4-piperidone 

l.(4-N^iethylaminobutyl)-4-p,pendone is prepared from 4-piperidone and 4-N.N- 

diethylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 

^h»m*r src pb- i-fd-N N-dieth y '^inobntyn^-piperidone oxime 

l-(4-N N-diethylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N-. 

30 dtadtf«^ 

above in Example 38, Scheme C, step b. 

^ m ,r aye: 4 A^inn.i.r4-N.N^iethvlaininnhnrYl)piperidine 
4-Amino-l-(4-N,N-diethylarmnobutyl)piperidine. is prepared from M4-N.N- 
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Sphepie-A-strp-h: 2-ChW».A_M f| M 

cvclopflnr Y » r ..» M . , j fMmmoi v _ 

SSSSggr' ~ 

^^^^ 
^^^^^ 

2-[Trans-(4-aniinocyclohexyl)a m ino]-6-r4-(l-r4-NNri,>,h„. u , 

Examp le 107 ■ ■ 
HTrans-(4^minocvrlnh^v v1hm ^ n1 f n 

cvciopenrvlp,ir; no 
Preparation nf a. Amino 1 i^mtt r ,. ■ . 

Method 1 

4-Ca*oxa mdc ,, 5 . N , N . die|hylaitfnopemy|)pipe . dine 
isonipecotamide and 5-N N-di P th„i. m - . 

^^^^^ 

^ ° Pemy ' )PiPeridi '' e — y - in 38 T h 1 

Method ?• example 38, Scheme B, step b. 

- atmr — r ' " ""^ - mrn nrt . li.t n i, m,,, ' - 'Z-L - - - 

— - ^P I,. l-f5-N N-d IM hv h mL „ope n , vl v4-^H^. ^- 1 . 
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Scheme C. step c: 4-Amino-l-r5-N.N-diethvlaminopentvl)piperidine 
4-Amino-l-(5-N,N-diethylaminopentyl)piperidine is prepared from l-(5-N,N- 
diethylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

5 Scheme A» step b: 2-Chloro-6-f4-n-( , 5-N.N-diethvlaminopentvnpiperidinvlamino1-9- 
cyclopentvlpurine 

2-Chloro-6-[4-( l-(5-N,N-diethylaminopentyl)piperidinylarnino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 

diethylaminopentyl)piperidine, and triethylamine essentially as described above in Example 1 , 
10 Scheme A, step b. 

Scheme A. step c: 2-fTrans-(4-aminocvclohexvl)amino1-6-f4-(l-(5"N,N- 

diethvlaminopentvnpiperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyciohexyl)amino]-6-[4-(l-(5-N T N-diethylaminopentyl)piperidin 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 
15 diethylaminopentyl)piperidinylamino]-9-cyclopentylpurine essentially as described in Example 

1, Scheme A, stepc. 

Example 108 
2-ITrans-(4-aminocvdohexvl)amino1-6-f4-n^ 

cyclopentylpurine 
20 Preparation of 4-Amino-l-(2-N,N-dtpropvlaminoethvnpiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(2-N.N-dipropvlaminoethvnpiperidine 
4-Carboxainide-l-(2-N,N-dipropylaminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-dipropylaminoethyl chloride essentially as described above in 
25 Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-( , 2-N t N-dipropvlaminoethvl)piperidine 

4-Amino-l-(2-N t N-dipropyIaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
dipropylaminoethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

30 Scheme C step a: l-(2-N,N-dipropvlaminoethyl)-4-piperidone 

l-(2-N,N-dipropylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dipropylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(2-N.N-dipropylaminoethvn-4-piperidone oxime 
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l-(2-N,N-dipropylaminoethyl)-4-piperto , >v . ■ 

_ diprop ylaminocthyl) -4-pi peridonc and hy d roxylam ine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. ; ■ *- . - , ■ .. 

Scheme C, step c: 4-Am ino-U(2-N.N-diDropvlaminoethvnpiperidine * 
5 4- Amino- l-(2-N,N-dipropylaminoethyl)piperidine is prepared from l-(2-N,N- :\- 

dipropylaminoethyJ>4-piperidone oxime essentially as described above in Example 3 8/ Scheme 
C, step c. : < % . t 

Scheme A, step b: 2-Chloro-6,r4-ri-r2- N.N-diDropvlaminoethvl>)piperidinvlaminoliQ- ^- - 
cyclopentvlpurine \ :.. 

10 2-Chloro-6-[4-(H2-N,N-dip^ 

prepared from 2. 6-dichIoro-9-cyclopentylpurine, 4-amino-l-(2-N,N- 

dipropylaminoethyOpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-fTr ans-r4-aminncvclohexynamino1-6-f4-ri-r2-N.N- - 
15 dipropvlaminoethvl^pi peridinvlaminol-9-cvclopentvlpurine . : . : 

24Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 K2-N,N-dipropylaminoethyl))piperidinylaniino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 

dipropylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in, Example 
1, Scheme A, step c. 

20 Example 109 = 

24Trans-f4-a minocyclohex^^^ 

..- 9-cvclopentvlpurine • - 
Preparation of 4-Amino- l-f 3-N.N-dipropv]ammopropvl)piperidine 
Method 1 

- 5 Scheme B, step a: 4-Carboxamide-l-r3-N ,N-dipropvlaminopropvnp iperidine . 
4-Carboxamide- 1 -(3-N,N-dipropylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dipropylaminopropyl chloride essentially as described above in : . 
Example 38, Scheme B, step a. . 

Scheme B, step b: 4-Amin o-l-G-N.N-dipropvlaminopropvnpiperidine ; 
0 4-Amino-l-(3-N,N"dipropylaminopropyl)piperidine is prepared from. 4-carboxamide-l-(3-N i N- 
dipropylaminopropyl)piperidine essentially as described above in Example 38, Scheme B, step 

b. ^ , \ _ : , . ( 

Method 2: < r ...... ....,".„,..,„ • v..- . « - 
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Scheme C step a: l-(3-N.N-dipropvlaminoproDvl)-4-piperidone 
l-(3-N,N-dipropylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
dipropylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f3-N,N-dipropylaminopropvlV4-piperidone oxime 

1- (3-N,N-dipropylaminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
dipropyiaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-( f 3-N.N-dipropvlaminopropvnpiperidine 
4-Amino-I-(3-N t N-dipropylaminopropyl)piperidine is prepared from i-(3-N,N- 
dipropylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, 1 
Scheme C, stepc. 

Scheme A. step b: 2- Chloro-6>r4-(l-r3-N.N-dipropvlaminopropvl))piperidinvlaminol-9- 
cvclopentylpurine 

2- Chloro-6-[4-( I -(3-N,N-dipropylaminopropyl))piperidinylamino]-9-cyciopentylpurine is § 
prepared from 2,6-dichloro-9-cyclopentylpurine 1 4-amino-l-(3-N,N- . -:4 
dipropylaminopropyOpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-[Trans-(4-aminocvclohexvnaminol-6-f4-n-(3-N.N- 

dipropvlaminopropvl))piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl^ 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N t N- * 
dipropylaminopropyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 110 

2-rTrans-f4-aminocvclohexvl > lamino1-6-r4-(l-f4-N.N-dipropvlaminobutvl))piperidinvlamino1- 

9-cvclopentylpurine 
Preparation of 4-Amino- 1 -(4-N.N-dipropvlammobutvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-r4-N.N-dipropvlaminobutvl)piperidine 
4-Carboxamide-l-(4-N,N-dipropylaminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,N-dipropylaminobutyl chloride essentially as described above in 
Example 38, Scheme B, step a. 1 
Scheme B . step b: 4-Amino- l-(4-N,N-dipropvlaminobutvl)piperidine 
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4-Amino-l-(4-N,N-dipropylaminobutyl)piperidine is prepared' from 1 4-carboxamide-r-(4-N,N- ; 
dip ropylam inobutyl)pipe ridine essentially as described abo ve in Exam ple 38; S cheme B , step b. 
Method 2: " / . \ . . - • 

Scheme C step a: l -^-N.N-diproDvlaminobutvD^-piperidone 

1- (4-N,N-dipropylaminobutyl)-4-piperidone is prepared from 4-piperidoiie and 4-N,N- ' 
dipropylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C stepb: 1 -f 4-N.N-dipropvlaminobutvl)-4-piperidone oxime 
lK4-N,N-dipropylaminobutyl)-4-piperidone oxime is prepared from l-(4-N > N- 
dipropylaminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C stepc: 4-Am ino-l-(4-N.N-diDropvlaminobutvnpiperidine 
4-Amino-l-(4-N,N-dipropylaminobutyl)piperidine is prepared from l-(4-N;N- . ' 
dipropylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A, step b: 2-Chloro-64441-r 4-N\N-dipropvlaminobutvnVDiDeridinvlaminol-Q- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-N;N-dipro^^ 

prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N- . . , 

dipropylaminobutyI)piperidine, and triethylamine essentially as described above in Example 1/ < 
Scheme A, step b, . . > 

Scheme A, step c: 2-TT rans-r4-aminocvclohexvl)amino1-6-r4-( : 1^4-N.N- 
dipropvla minobutvn)piperidinvlamino1-9-cvclot>entvlpurihe 

2-[Trans-(4-aminocyclohexyl)aniino]-6-[4-( 1 K4-N,N-dipropyiaminobutyl))piperidinylarnino]- 7 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N t N- 

dipropylaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in J 
Example 1, Scheme A, step c. 

Example 111 / - .. . ^>\: ^ 

2-fTrans-(4-aminocyclohexvnamino1-6 -r4^i-r5-N.N-dipropvlaminopen 

9-cvclopentvlpurine : * - . • 

Preparation of 4-Amino- 1 -( 5-N.N-dipfopvlaminnopentvnpiperidine 
Method 1 . .. ; / 

Scheme B. step a: ^-G arboxamide-l-rS-N.N-dipropvraminopentvnpiperidine - • - 
4-Carboxamide- 1 -(5-N,N-dipropylaminopentyi)piperidirie may be prepared from 
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isonipecotamide and 5-N,N-dipropylaminopentyl chloride essentially as described above in 
Example 38. Scheme B, step a. 

Scheme B, step b: 4-Amino-H5-N.N-dipropvlaminnopentyl)piperidine 
4- Amino- 1 -(5-N,N-dipropylaminnopentyl)piperidine is prepared from 4-carboxamide- 1 -(5- 
5 N,N-dipropylaminopentyl)piperidine essentially as described. above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C step a: l-(5-N.N-dipropvlaminopentvl)-4-piperidone 
l-(5-N,N-dipropylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 
10 dipropylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: H5-N,N-dipropvlaminopentvlV4-piperidone oxime 

1- (5-N,N-dipropylaminopentyl)-4-piperidoneoxime is prepared from l-(5-N,N- 
dipropylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

15 Scheme C. step c: 4-Amino-l-(5-N < N-dipropvlaminnopentvnpiperidine I 
4-Amino-l-(5-N,N-dipropylaminnopentyl)piperidine is prepared from l-(5-N,N- 
dipropylaminopentyi)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-f'5-N,N-dipropvlaminopentvn)piperidinvlamino1-9- 
20 cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-N,N-dipropylaminopentyl))piperidinylamino]-9-cyclopent>1purine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- i-(5-N,N- 

dipropylaminnopentyl)piperidine, and triethylamine essentially as described above in Example 
1, Scheme A, step b. 
25 Scheme A. step c: 2-fTrans-(4-aminocvclohexvnamino1-6-f4-(l-(5-N,N- 
dipropvlaminopentvn)piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N-dipropylaminopentyl))piperidinylamino] - 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(5-N T N- 
dipropylaminopentyl))piperidinylamino]-9-cyclopentyipurine essentially as described in 
30 Example 1, Scheme A, step c. * . 

Example 112 

2-[Trans-f4-aminocvclohexvnaminol-6-r4-n-r2-N,N-dibutvlaminoethvl))piperidinvlamino1-9- 

■ - cvclopentvlpurine ■■ .- .• ■ 
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Preparation of 4-Amino-l- (2-N.N-dihnrvlaminoethvnpiperiflinp 
Method 1 ., 



Scheme B; step a: 4-Carhox amide-l-r2-M,N-dibutvlaminoethvnpineridine 
4-Carboxamide-l -(2-N,N-dibutylaminoethyl)piperidine may be prepared from isonipecotamide 
and 2-N,N-dibutylaminoethyl chloride essentially as described above in Example 38, Scheme B, 
step a. 

Scheme B, step b: 4-Amino-l.r2-N.N-riihiit vlaminoethvn P i pP rirtin ( > 

4-Amino-l -(2.-N,N-dibutylaminoethyl)piperidine is prepared from 4-carboxamide- l-(2iN,N-- • 
dibutylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: l-f2-N. N-dibutv1ammoethvn^-p i r erirW . 
l-(2-N,N-dibutylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N;N- 
dibutyiaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: 1-f2-M N-dibutvlami goethvn-4-piperidone oxime 
l-(2-N,N-dibutylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- ' 
dibutylaminoethylH-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. .-, ■■ ' 
Scheme C, step c: 4-Aminn- l-r2-N.N-dihi 1 tvlaminoerhvl^ ip ft rirtin P : 
4-Amino-l-(2-N,N-dibutylaminoethyl)piperidine is prepared from l-(2-N,N- 
dibutylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. < . . ■ •- 

Scheme A, step b: 2-Chloro-6-r4-n -<2-N N-Hi b utvlaminoethvn) D iperidinvlaminn1-Q- . 
cyclopentvlpurine . t 

2-Chloro-6-[4^1-(2-N,N-dibutylaininoethyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9.H:yclopentylpurine,4-aimno-l-(2,NM and .. ' 

triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-rTrans-r4-aminnry C lohexvnamino1-6-r4-r i-r2-N l N- 

dibutvlaminoethvn > )pi P eri dinvlaminn1.Q.cvclonenrvl P iirin ( ». , . .. . - ~T. 

2 -[ T ™s-(4-aminocyclohexyi)amino]^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- : ... , 

ajbutylaminoethyl))piperidinylarnino]-9-cyclopentylpurine essentially as- described in Example 
1, Scheme A, step c. .'. • . - . •. 
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Example 113 
2-fTrans-(4-aminocvclohexv0aminol^ 

9-cvclopcntvlpurinc 
Preparation of 4-Amino-l-(3-N,N-dibutvlaminQpropvnpipcridine 
5 Method 1 

Scheme B. step a: 4-Carboxamide-l-(3-N.N-dibutvlaminopropvl)piperidine 

4-Carboxamide-l-(3-N t N-dibutylaminopropyl)piperidine may be prepared from 

isonipecotamide and 3-N,N-dibutyiaminopropyl chloride essentially as described above in 

Example 38, Scheme B, step a. 
10 Scheme B. step b: 4-Amino-l-(3-N.N-dibutvlaminopropvnpiperidine 

4-Amino-l-(3-N,N-dibutylaminopropyl)piperidine is prepared from 4-carboxamide-l-(3-N,N- 

dibutylaminopropyI)piperidine essentially as described above in Example 38, Scheme B, step b. 

Method 2: . . 

Scheme C step a: l-(3-N,N-dibutvlaminopropvl)-4-piperidone 
15 l-(3-N,N-dibutylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N.N- 

dibutylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 

Scheme C step b: n3-N.N-dibutvlaminopropyl)-4-piperidone oxime 

1- (3-N,N-dibutylaminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
dibutylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 

20 above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(3-RN-dibutvlaminopropvl)piperidine 
4-Amino-l-(3-N,N-dibutylaminopropyl)piperidine is prepared from l-(3-N,N- 
dibutylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, stepc. 

25 Scheme A. step b: 2-Chloro-6-f4-(l-(3-N,N-dibutylaminopropvn)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-N,N-dibutylaminopropyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

dibutylaminopropyOpiperidine, and triethylamine essentially as described above in Example 1, * 
30 Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-(l-(3-N,N- 
dibutvlaminopropvl))piperidinylamino1-9-cvclopentylpurine 

2-[Ti^s-(4-aminocyclohexyl)aniino]-6-[4-(l-(3-N,N-dibutylaminopropyl))piperidinyiamino] 
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9-cyclopentylpurine is prepared from 2<hloro^[4-(U(3-N,N- „ . 

dibut y lamino propyl))pip e ri din y lanuno]-9 -cyclopentylpurine essentially as descrih^H j n 
Example 1. Scheme A, step c. • .. . . .... 

- Example 1 14 - ; .. / 

5 2 ' fTrans - (4 - ami " nc ^^ 

cyclopentvlpuririe . 

Preparation of 4-Amino-l.(4- N,N.dihMtvl a minobutvnp ip ft ridin P - /,. ; . 

Method 1 . .. 

Scheme B, step a: ^aifaoxamide -l.f4-N.N-dihiifYlaminobutvn P i p B ririinP 
10 4 -Carboxarnide4-(4-N,N-dib U t y laimnobutyl)pi P eridinemayb^ 

and 4-N.N-dibutylaminobuty] chloride essentially as described above in Example 38, Scheme : . 
B, step a. • 

Scheme B, step h: 4-Amino-1-(4- N .N-dih 11 rvl a minobutvl)pip eridinP . 
4-Amino- l-(4-N,N-dibutylaminobutyl)piperidine is prepared from 4-carboxamide-l-(4-N,N- 
15 dibutylaminobutyOpiperidine essentially as described above in Example 38, Scheme B, step b. , 
Method2: .• 

' SchemeC,stena:.l-r4-NN-H ibutvlaminnhMrvn-4- P i p eridnn P . . . ., 

1 -(4-N,N-dibutylaminobutyl)-4-piperidone is prepared from 4-piperidone and 4-N,N- 

dibutylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 

20 S ^eme C, step b: l^-N.N^ih. uviaminohtrtvlM-piperirione nxim. .■ 

l-(4-N^-dibutylaminobutyl)-4-piperidone oxime is : prepared from l-(4-N,N- . . . : ~ 

dibutylarninobutylH-piperidone and hydroxylamine hydrochloride essentially as described , . : 
above in.Example 38, Scheme C, step b. . . . ; . .. . 

Scheme C, step c:. 4-Amino- 1 - ^ N.N-dihi.tvl^minobutvDp ippridinf. . . . 

25 4-Amino-l-(4-N,N-dibutylaminobutyl)piperidine is prepared from l-(4-N,N- - 

dibutylaminobutyl)-4- P iperidone oxime essentially as described above in Example 38, Scheme ... . 

C, step c. \ . .. ... .. v ....... 



Scheme A, step h- 2-Chl o r o-6-f 4- (l '- ( 4-N N-dihiitvlaminoburvnnip eridinYlaminh]-Q- - , - 
cyclopentvlp mW 

30 2-CWoro-6-[4-(lK4-N,N,dibutylarmnobutyl) P iperidinyJaniino]-9-cyclopenty]puririe is prepared . 
from 2,6-dichloro-9-cyclopentyl P urine, 4-amino-l-(4-N,N-dibutylaminobutyl)pi P eridine, and. . 
triethylamine essentially as described above in Example.l.'Scheme A,.step b. . ■■ 
Scheme A. step c: 2-rTrans-r4-aminnr. Yclohex.yl) ami no1-6-f4-n-f4-V l M- , • ,. ...... . 
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dibutvlaminobutvnpiperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l^ 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 

dibutylaminobutyl)piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
5 1 , Scheme A, step c. 

Example 115 
24Trans-{4-aminocvclohexvDamino1-6-r4^^ 

cyclopentylpurine 
Preparation of 4-Amino-l-(5-N < N-dibutvlaminopentvnpiperidine 
10 Method 1 

Scheme B. step a: 4-Carboxamide'l-(5-N.N-dibutvlaminopentvnpiperidine 
4-Carboxamide-l-(5-N,N-dibutylaminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-dibutylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 
15 Scheme B, step b: 4-Amino-l-(5-N.N-dibutvlaminopentvnpiperidine 

4-Amino-l-(5-N,N-dibutylaminopentyl)piperidine is prepared from 4-carboxamide-l-(5-N,N- 
dibutylaminopentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-fS-N.N-dibutvlaminopentvlM-piperidone 
20 l-(5-N,N-dibutylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 

dibutylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(5-N.N-dibutvlaminopentvl)-4-piperidone oxime 

1- (5-N,N-dibutylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dibutylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 

25 above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(5-N,N-dibutvlaminopentv0piperidine 
4-Amino-l-(5-N,N-dibutylaminopentyl)piperidine is prepared from l-(5-N,N- 
dibutylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

30 Scheme A. step b: 2-Chloro-6-[4-f l-(5-N.N-dibutvlaminopentvn)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-N T N-dibutyiaminopentyl))piperidinylamino]-9-cyclopentylpurinc is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(5-N,N- ; 
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dibutylarninopentyl)piperidine, and criethylamine essentially as described above in Example ! , 
Scheme A, step b. 



10 



15 



20 



25 



30 



Scheme A, step c: 2-fTrans-(4-aminocvrlnh P v Y n am innl-rt-r4-(i.(^V M- 
dib U tvlaminonentvl)^ip e.ridinYl g m inoi.Q. r .vHn p < »nY r ^- 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- . 

dibutylaminopentyOJpiperidinylarninoJ-Q-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. , . , 

Example 1 16 

. 2-rT r an S -f4-aminocvdohex 

9-cvclopentvlpurine .. 
Preparation of 4-Amino-l-r?-N N-H ; h en7vl a minn.rh Y . )r;r -;,;^ 
Method 1 

Scheme B, step a- 4-Carboxamid,>-l-P-N.N-Hih P n 7V i ami n^ v , lrirrif1inr 

4-Carboxamide-l-(2-N,N-dibenzylarnin 0 ethyl) P i per idine may be prepared from- 

isonipecotamide and 2-N ( N-diben Z ylaminoeth y l chloride essentially as described above in . , 
Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-(?-N N-dih e n7 Y l ami n» < .,h Yl)rirrifiinr 
4-Amino-H2-N,N^ 

dibenzylaminoethyDpiperidine essentially as described above in Example 38, Scheme B, step b: 
Method 2: 

Scheme C, step a- l-r2-N.N-dihP.n 7 y i aminnffthv , M . r ;rr; ^_ . 

Ha-NMbenzylaminoethylH-piperidone is prepared f ro m.4-piperidone*nd 2-N.N- - - - - 

dibenzylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step h- I -f2-N N-dih.nrvhminnethvh.d.p ip^i^^ „„ im , 

1 -(2-N,N-dibenzylaminoethyl)-4-piperidone .oxime is prepared from I-(2-N,N,. • . 

dibenzylaminoethyD-4-pipendone and hydroxylamine hydro chloride esse ntially as de^bed__ ZZ 
above in Example 38, SchemeC,.stepb. . . 
Scheme C, step r- 4-Amino-l-P-N N-dihen,vlaminn^ Y . ; )r ; rr j dinr . ' . 

4-Airuno-l K2-N,N-dibenz y laminoethyl)piperidine is prepared from 1 -(2-N.N- ...... 

dibenzylaminoethyD-4-piperidone oxime essentiaily as described above in Example 38. Scheme : - ■ 
C, step c. 

^emeA^step b: 2-Chloro-6-f4-f 1-(9-N N-diben 7 .vl a minn P rh v m ninft rid i nv lam; ^ 1 _o ,.. u .,,,.., 
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cyclopentvlpurine . . . 

2-Chloro-644-(l-(2-N\N-dibenzylan^noethyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N- 

dibenzylaminoethyOpiperidine, and triethyiamine essentially as described above in Example 1, 
5 Scheme A, step b. 

Scheme A, step c: 2-fTrans-(4-aminocvclohexvnamino1-6-r4-(i-f2-N.N- 
dibenzvlaminoethvl))Diperidinvlamino1-9-cvclopentvlpurine 
24Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-N,N-dibenzylaminoethyl))pi 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 
10 dibenzylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 1 17 

2-rTrans44-aminocvclohexvl)amino1^ 

9-cyclopentylpurine 
15 Preparation of 4- Amino- 1 -( 3-N.N-dibenzvlaminopropvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f3-N.N-dibenzvlaminopropvl)piperidine 
4-Carboxamide-l-(3-N t N-dibenzylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dibenzylaminopropyl chloride essentially as described above in 
20 Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-f3-N.N-dibenzvlaminopropvnpiperidine 
4-Amino-l-(3-N,N-dibenzylaminopropyl)piperidine is prepared from 4-carboxamide-l-(3-N,N- 
dibenzylaminopropyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 

25 Method 2: 

Scheme C step a: l-(3-N,N-dibenzvlaminopropvl)-4-piperidone 
l-(3-N,N-dibenzylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
dibenzylaminopropyi chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-N,N-dibenzvlaminopropyl)-4-piperidone oxime , 

30 l-CS-N^-dibenzylaminopropyO^-piperidone oxime is prepared from l-(3-N,N- 

dibenzylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
•above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(3-N.N-dibenzvlaminopropvnpiperidine 
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4-Amino- l-(3-N\N-dibenzylaminopropyl)piperidine is prepared from 1,(3-N,N- ... . ■ 
dibenzylarninopropyl) -4-piperido ne o xime essential ly as described above in-.F.rwpfr ?8 , u 



Scheme C, step c. 

Scheme A, step h:?-rhloro-6-f4-n-n N.N-dihe.n^.min^ovnwHHinv.^innyQ, . 
cvclopentvlp urinc • , , . ' , 

2-CWoro-6-[4-(l-(3-N,N^dibenzylaniino P ropyI))pi P eridinylarnino]-9-cyciope^ 1S . 

prepared from 2,6-dichloro-9-cyclopentylpuiine, 4-amino-l<3-N^-; . : ■ . 

dibenzylaminopropyDpiperidine, and triethylamine essentially as described above in' Example 1, 
Scheme A, step b. 

Scheme A, step c: 2-fTr a nQ.f 4-aminocvrlohe X vnaminol-ft-f4-M-r3-N l N^ .. 
dibenzvlaminoDroDvnVip P riH invj a minn1-Q.pvcloD e nrvlp „rjn P . 
2-[Tran S -(4-ammocyc^^ 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N,N- 

dibenzylarninopropyOjpiperidmylarrunoj-g-cyclopentylpurine essentially as described in . 
15 Example 1, Scheme A, step c. 

Example 1 1 ft 

2-rr r a n ^4-aminorvclohexyl)amino^^ . 

9-cvclopentvlpurine 
Preparation of 4-Amino-U4-N N.d iben7. v l a min n h,, fv i) r ; r ^;,,- 
20 Method 1 

Scheme B, step a: 4-Carb oxamide - l -f4-N.N-riih P .n7vlaminoh ll tviy ip f .r;Hin. . 
4-Carboxarmde-l-(4-N,N-dibenzylarninobutyl)pi P eridm^ , 
isonipecotamide and 4 Wdibenzylaminobutyl chloride essentially as described above in '.; 
Example 38, Scheme B, step a. 

Scheme B, step h: 4.Aminn.l.(^M , N . d i hen7vlaminn butvnnineriHinp 

4-A ra ino-l-C4,N,N-diben Z ylarainobutyl)pi P eridine is prepared from 4.carboxamide-l-(4-N,N- . 
dibenzylaminobutyDpiperidine essentiall y as de scr ibed above in Exam ple 38, Scheme B. step h: ■ 



25 



30 



Method 2: 

Scheme C, step a: l-^-N.N-riih ^zyiaminohntvH^-p ip^Hnn. . . , , 

l-(4-N^-dibenzylaminobutyl),4-pi pe ridone is prepared. from 4-piperidone and 4-N.N- - 
dibenzylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-r4-N.N-dih f - n zvlaminohntvl)-4- D i D eridon f » ovim P 
l-(4-N,N-dibenzyJaminobuty])-4-piperidone oxime is.prepar^sd. from .l-(4 r N,N- ; - 
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dibenzylaminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(4-N t N-dibenzvlaminobutvl)piperidine 
4-Amino-l-(4-N,N-dibenzylaminobutyl)piperidine is prepared from l-(4-N,N- 
5 dibenzylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C.stepc. 

Scheme A. step b: 2-Chloro-644-(l-r4-N.N-dibenzvlaminobutvn)piperidinvlaminoV9- 
cvclopentvlpurine 

2-Chloro-6-[4-(l-(4-N,N-dibenzylaminobutyl))piperidinylamino]-9-cyclopentylpurine is , 
10 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-N,N- 

dibenzylaminobutyl)piperidine t and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-r4-aminocvclohexvl)amino1-6-r4-f l-f4-N.N- 
dibenzvlaminobutvl^piperidinvlaminol-9-cvclopentvlpurine 
15 2-|Trans-(4-aminocyclohexyl)an^no]-6-[4-(l-(4-N t N-dibenzylaminobutyl))piperidinyla 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(4-N,N- 
dibenzylaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 119 

20 24Trans-(4-aminocvclohexvl)amino1-644-n-(5-N,N-dtbenzvlaminopentvl))piperidinvlamino1- 

9-cvclopentvlpurine 
Preparation of 4-Amino-l-f5-NJ^dibenzvlaminopentvDpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-( , 5"N.N-dibenzvlaminopentvnpiperidine 
25 4-Carboxamide-l-(5-N,N-dibenzylaminopentyl)piperidine may be prepared from 

isonipecotamide and 5-N,N-dibenzylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. . 

Scheme B. step b: 4-Amino-l-C5-N,N-dibenzvlaminopentvnpiperidine 
4-Amino-l-(5-N,N-dibenzylaminopentyl)piperidine is prepared.from 4-carboxamide-l-(5-N,N- 
30 dibenzylaminopentyl)piperidine essentially as described above ir. Example 38, Scheme B, step 
b. 

Method 2: 

Scheme C. step a: l-r5-N,N-dibenzvlaminopentvl)-4-piperidone - 
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1 -(5-N,N-dibenzylanunopentyl)-4-piperidone is 
Jiben^nop^tyichlo^ 
Scheme C, step h- 1-f5.N 1 N^ihen7v l am inoh e ntvn.4. r ir . ri ^^ ^ 
l-(5-N,N-dibenzylaminopentyl)-4-piperidohe oxime is prepared from l-(5-N,N- ' 
dibenzvlaminopentylH-piperidone and hydroxylamine hydrochloride essentially as described- 
above in Example 38, Scheme C, step b. 

Scheme C, step c- 4-Amin o-l -f5 - N N - d ihen7vl am; no r .n, Yl)r ; r ^ ;rr ' ■ 1 

4-Amino-l-(5-N,N-dibenzylaminopentyl)piperidine is prepared from l-(5-N,N- .' 
dibenzylaminopentylH-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. , ■ • . 

Scheme A, step h~ 7-rhl 0r o-6- f 4-f 1-(5-N ^l^^u^^ ^^^ ■„ , . 
cvclopentvlp iTrinp 

2-CMoro-6-[4Kl-(5-N,N-dibenzylaniinopentyl)^^ , ; . . 

prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 

dibenzylaminopentyDpiperidine, and triethylamine essentially as described above in Example i. 
Scheme A, step b. 

Scheme A, step c: 2-[Trans-(4-Rminncvrlnh P v Y i) , m i nQ] . fi . r 4. n . f S . KI M . . 

dibenzvlaminonentvn)ni p P riH;n Y ., minol .Q. rvHnr nfy , r „ r; „ a 

2 -n>ans-(4-anuno^^ 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- . . . 

dibenzylaminopentylWpiperidinylaminol^-cyclopentylpurine essentially as described in ■ . • 
Example 1, Scheme A, step c: - .■>■. • . 

Example 120 ' 

2-fTrans-f4-aminocvrlnh P xvnaminn]-6-r4^1-r2-N [ M-Hi-(9- 

" ' phenvlethylen ^ min " fifh ^ ., ' 

Prgparation of 4-Amino-l -f?-N N-rti P nh^a^^ ^y 
Method 1 



30 



^hemeB^ste p a: 4-Carhoxam.de- 1-f7-N N-rii-r2-nhe.nv. P ,H. 1P n. ) , m inoethvnnir , ri , ing 

.sompecotamide and -^^ptoylefliylem^ W chloride essentially as described 
above in Example 38, Scheme B, step a. . 

Sc heme B. step h- 4-Amino-l -f?,N N-di-p.nhenvl P , h v IP n. >am; n 0 ethvnpirPriHin . 
4-Amino-l,(2,N,-N-di-(2-phenylethylene)amin6ethyl)piperidine is prepared frbrn;4--. • A ■ 
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carboxamide-l-(2-N,N-di-(2-phenylethylene)aminoethyi)piperidine essentially as described • 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-N,N-di-(2-phenvlethvlene)aminoethvl)-4-piperidone 
5 1 -(2-N,N-di-(2-phenylethyiene)aminoethyl)-4-piperidone is prepared from 4-piperidone and 2- 
N,N-di-(2-phenylethyleneamino)ethyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C step b: l-(2-N.N-di-(2-phenvlethvlene)aminoethvl)-4-piperidone oxime 

1- (2-N 1 N-di-(2-phenylethylene)aminoethyl)-4-piperidone oxime is prepared from i-(2-N,N-di- 
10 (2-phenylethylene)aminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-N.N-di-('2-phenvlethvlene)aminoethvnpiperidine 
4-Amino-l-(2-N,N-di-(2-phenyIethylene)aminoethyl)piperidine is prepared from l-(2-N,N-di- 
(2-phenylethylene)aminoethyl)-4-piperidone oxime essentially as described above in Example 
15 38, Scheme C, step c. . 

Scheme A. step b: 2-Chloro-6-r4-n-a-N.N-di-(2- 
phenvlethvlene)aminoethvl))piperidinvlaminol-9-cvclooentvlpurine 

2- Chloro^-t4-(l<2-N,N^i-(2-phenylethylene)aminoethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N-di-(2- 

20 phenyiethylene)aminoethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1-6-[4-(l-(2-N,N-di-(2- 
phenvlethvlene^aminoethvn^piperidinvlaminol-Q-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)aminol-6-[4-(l-(2-N ( N-di-(2- 
25 phenylethylene)aminoethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6-[4-(l-(2-N,N-di-(2-phenylethylene;)aminoethyl))piperidinylamino]-9-cyclopentylpurine • 
essentially as described in Example 1 , Scheme A, step c. 

Example 121 

2-rTrans-(4-aminocvclohexvnamino1-6-f4-( l-n-N,N-di-(2- 
30 phenvlethvlene)aminopropvniDiperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino- 1 ■(3-N.N-di-r2-phenylethvlene)aminopropvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(3-N.N-di-( f 2-phenvlethvlene)aminopropvnpiperidine 
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^pecota^de^ 

above m Example 38, Scheme B, step a. 

Scheme B, step h- 4-Amino-l.n.M m.,wo r ^^ vt - th -, r ,„- , Mn inonropv , Wip fri>iin< . 

5 4 -A™no-l-(3.N,N.di-(2-phenylethyJ e ne)aminopropyl)pi P eridine is prepared from 4- ■ 
ca,b 0 xamide- H 3-N^ ^ ^ 

above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a- ^-rVN,N-di-f ? -ph,n^^th vle^rh m i ^o D ^on V n.4- ^ ;r ,^. 
10 H3-N,N-di-^^ . prepared from 4 _ p . peridone ^ 

N,N-d 1 -(2- P hen y lethylenearaino)pro Py l chloride essentially as described above in Example 38 
Scheme C, step a. 

Scheme C, step „. , . n . N N-d^-ph.nyHhy l.n^nmin np, ,-„ , , lld^ipendpn^ 
l-(3-N.N-d 1 -(2- P he n yl et hylene) a minopropyl)-4-piperidone oxime is prepared from H3-N N-di- 
(2-phenylethylene)an 1 ino P ro Py l)-4-pipendone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

SchemeC, step c: 4-Amino-l-n-N M di r nlir nvlerhv^.Wn^;,^^, 
4-Armno-l-(3-N,N-di-(2-phenyl e thylen e )am 1 nopro P yl)piperidi„e is prepared from l-(3-N N-di- 

f - Ph 7 ] ~^ oxime essentially as described above in Example 

M 38, Scheme C, step c. 

Scheme A, step b: 2-rh]nm.A .r 4 . n . n . N N . H; .p . ... .. 

Bhenvlethvlen^minonronvny ;^ 

2-C W orc-6- [ 4-(l-(3-N,N-dK2-phenyiethylene)a^n 0 propyl))pi P en 
cyclopentylpurine is prepared from 2,6-dichloro-9.yc^ 

phen ylet hylene)ami n0 p r opyl)pi peri dine, and triethylamine essentia.* as described above in 
Example 1 , Scheme A, step b. 

Schgme_ A, stepc: ^rTran s^-aminocvclnh^vh^^^ < ^ {] p mT p 

Sh§B ^^^ .. . 
2-[Trans-(4-arrunocyclote^ , 

-[4Kl-(3-N.N-d 1 K2-phenylethy.ene) a nunopr 0p yl)) p i P eridinylam 1 no]-9-cyclo P entvIparine. 
essentially as described.in Example 1, Scheme A, step c. • ■ , , 

. ' Example 122 . >■ • . . . ... .... 
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24Trans-(4-aminocvclohexvl)amino1-6-r4-n-(4-N t N*di-(2- 
phcnvlethvlene)aminobutvn)pipcridinvlaminol-9-cvclopentvlpurine 
Preparation of 4- Amino- 1 -( 4-N,N-di-(2-phenvlethvlene)aminobutvl)piperidinc 
Method 1 

5 Scheme B, step a: 4-Carboxamide-l-f4-N,N-di-f2-phenvlethvlene)aminobutvl)piperidine 
4-Carboxamide-l-(4-N 1 N-di-(2-phenylethylene)aminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,N-di-(2-phenylethyleneamino)butyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f4"N.N-di-r2-phenvlethvlene , )aminobutvl)pit)eridine 
10 4-Amino-l-(4-N,N-di-(2-phenylethylene)aminobutyl)piperidine is prepared from 4- 

carboxamide-l-(4-N t N-di-(2-phenylethylene)aniinobutyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f4-N > N-di-(2-phenvlethvlene)aminobutvlV4>piperidone * + 

1 5 1 -(4-N,N-di-(2-phenylethylene)aminobutyl)-4-piperidone is prepared from 4-piperidone and 4- 
N,N-di-(2-phenylethyleneamino)butyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: l-(4-N.N-di-f2-phenvlethvlene)aminobutvlV4-ptperidone oxime 

1- (4-N,N-di-(2-phenylethylene)aminobutyl)-4-piperidone oxime is prepared from l-(4-N,N-di- 
20 (2-phenyiethylene)aminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f4-N.N-di-('2-phenvlethvlene)aminobutvl)piperidine 
4-Amino-l-(4-N,N-di-(2-phenylethylene)aminobutyl)piperidine is prepared from l-(4-N,N-di- 
(2-phenylethylene)aminobutyl)-4-piperidone oxime essentially as described above in Example 
25 38, Scheme C, step c. * 
Scheme A, step b: 2-Chloro-6-r4-(l-(4-N.N-di>r2- 
phenvlethvlene^aminobutvl^piperidinvlarninol-Q-cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-N,N-di-(2-phenylethylene)aminobutyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N^di-(2- 

30 phenylethylene)aminobutyl)piperidine, and triethylamine essentially as described above in 
Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexynaminol-6-r4-(l-(4-N,N-di-(2- 
phenvlethvlene)aminobutvn)piperidinvlaminol-9-cvclopentvlpurine 

,/i 
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2-[Trans-(4-aminocyclohexyl)amino]-6-[4T(aK4-N,N-di-(2- •• "'• • ; •. . 

6-[4-(lK4-N,N-di-(2-phenylethylene)a m inob U t > -)))piperidinylamino]-9<yd^^ 
.ess e nuallyas.describedinExamplel,.SchemeA,stepc. , 

Example 123 

" P'Peridinvlaminol-9-rvrln pentvlp nrinp 
Preparation of 4-Amino.i (5 M H di P UM^^^^ ^^r 
Method 1 

«*«de- H 5-N,N^^ „ be ^ 

iwpoenmide and W^*,*^,^^,^ chloridc esseMially ^ 

above in Example 38, Scheme B,: step a 

S cheme B, step h- 4.Amino-l-(5-N N-di-fQ phrn^etfav^n.^ ^.^,,,, 

15 4-Am 1 no-l-(5-N,N-di-(2-phenyleth y l e ne)arnino P entyl)piperidine is prepared from 4- • 
carboxan^de^^ 

above in Example 38, Scheme B, step b. 
Method 2r 

Scheme C, step a- 1-f5-N 1 N.di-(7 .ph.n>^th v l eneb m innn.n, y , H . r ; r ,.:,_ nr . , : , 

N,N-di-(2- P henylethyleneamino)pent y l chloride essentially as described above in Example 38 
Scheme C, step a. 

l^-N,N-dK2- P heny]em y l ene ) arni no P entylH- P iperidone oxime is prepared from T-(5-N N ^i- 
(2-phenyle^^^ hydroxylamine hydrochloride essentially as 

descnbed above in Example 38, Scheme G, step b. • • .. ... 

^^^^ 

4 -Anuno-l-(5-N,N-di-(2-phenylethyl e ne)a J ninop e nt y l) P i P eridine is v^tot*^^. 
(2- P henylethylen e )amino P ent y ,^^ 

38, Scheme C v step c, : . ........ . , ^ • . % 4 .\, , 

S^meA. st e Db : 2-Cr.lnr^.r^^ mm p r , ir|| ,„ , .^^^ ....'/ . /.'.. 
BPendinv) a minol-Q-rvnln r n> y i r ..-; n ^ ■ • 
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cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N-di-(2- 
phenylethylene)aminopentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-r4-aminocvclohexvnamino1-6-f4-n-(5-N,N-di-(2- 
phenvlethvlene)aminoDentvllVpiperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-N,N-di-(2-phenylethylene)ami 
piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N-di-(2- 
phenylethylene)aminopentyl))-piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 124 

2-rTrans-(4-aminocvclohexvnaminol-6-f4-n-( f 2-N.N-di-(3- 
phenvlpropvlene)aminoethvl))piperidinvlamino1-9-cyclopentvlpurine 
Preparation of 4-Amino-l-(2-N.N-di-( r 3-phenvlpropvlene)aminoethvl > >piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-N.N-di-{ f 3-phenvlpropvlene)aminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-di-(3-phenylpropyleneamino)ethyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-r2-N.N-di-(3-phenvlpropvlene)aminoethvl > )piperidine 
4-Amino-i-(2-N > N-di-(3-phenylpropylene)aminoethyl)piperidine is prepared from 4- 
carboxamide- 1 -(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine essentially. as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-r2-N.N"di-(3-phenvlpropvlene)aminoethvl)-4-piperidone 
l-(2-N,N-di-(3-phenylpropylene)aminoethyl)-4-piperidone is prepared from 4-piperidone and 2- 
N,N-di-(3-phenylpropyieneamino)ethyi chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: l-^-N^N-di-n-phenvlpropvlenelaminoethvlM-piperidone oxime 
l-(2-N,N-di-(3-phenylpropylene)aminoethyl)-4-piperidone qxime is prepared from l-(2-N,N-di- 
(3-phenylpropylene)aminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as . 
described above in Example 38, Scheme C, step b. 

Scheme C step c: ^-Amino-l-Q-N.N-di-n-phenvlpropvlenebminoethvnpiperidine 
4-Amino-l-(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine is prepared from T-(2-N,N-di- 
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(3-ph e nylpropyl e ne)a m :noethyl)-4-piperidone:oxi m e essentially as described above in Example 
38, Scheme C, step c. _■_ _ _ _ 

Scheme A. step b: 2-rhlnr 0 -6-f4-n-(?-N,N-di-n- 
phenvlpro P yl e ne.)aminoefhvn V ir HH ; . Y ) aminn1 , Q , rvp , nr nty , r ,^ n „ 

5 2 -Chloro-6-[4-(l.(2-N,N-di-(3-phenyl P ropyl e ne)«^ . 

cyclopentylpurine 1S prepared from 2,6-dichIoro-9-cy C lopentylpunne, 4- am ino-l-(2-N N-di-(3- 
phenylpropylen^aminoethyDpipendine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step r: 2-rTrans-f4-aminocvclohpyyl) a m ; nol . 6 . f4 . n . n , M K . H; , p . 
10 P he "YlproPYlen P )a m ino.fh ^^) P ip P ridinvl a n 1 inn] .o.. Y .u r ^.., r ,, ririr 
2-fTrans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-N,N-di-(3- 

phenylpro Py lene)aminc.m y l))pi P eridiny,amino]-9-cy^ is prepared from 2 . chlQro . 

6 -f 4 -(H2-N.N-dH3- P he n ^^ 

essentially as described in Example 1 , Scheme A, step c. 

Example m 

2-|Trans-(4-aminocvr[nh^v v na m ino1-fi-r4-(i-r3.NN-Hi.f^. 

phenylpropYle nf -)amino p r op V l))pi Pf . rid inv i aminn1 . 0 . rr , T .^.^ ,. 

Preparation of 4-Amino-l-p M N rti (7 ..henvlfn^l^Wn^ ,^,,,.,,, .. . 
Method 1 

4-Carb 0 xarnide-lK3-N,N-diK3-phen y lpr 0 py,ene)aminoprop y ,)pipend^ may be prepared from 
.sompecotamide and 3-N,N-di-(3-phenylpro P yleneamino)propyl chloride essentially as 
described above in Example 38, Scheme B, step a. 

MemeB, step b: 4-Aminn-l-(3.N N di R phnm.limmvi^.Wn^ ^^, 
25 4 -A™no-H3-N,^^ 

«*°»n^ essentially as described - = 

abovem Example 38, Scheme B.^tepJ). . _ _ . . . ... . . 4 - 

Method 2: 

S cheme C, step aM-r3-NrN-di-f3 -phenvlpron vlene> ami nn r mry n_,. r;rri , nnr . 
30 '-^.N-di-Q-phenyip^^^ 

3-N,N-di-(3-phenylpropyleneamino)propyl chloride essentially as described above in Example 
38, Scheme C, step a. 

Schem e C, step b: l-f3-N N-di-(3-phen V lpro P v„n.)nmi n n prnpv,^ 1 piDeri H^ im / 
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1- (3-N,N-di-(3-phenylpropylene)aminopropyl)-4-piperidone oxime is.prepared from l-(3-N,N- 
di-(3-phenylpropylene)aminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Srheme. C. step r 4-Amino-l-O-N N-di-f3-nhenvl pmpvleneteminopropvl)piperidine 
5 4-Amino- l-(3-N.N-di-(3-phenylpropylene)aminopropyl)piperidine is prepared from l-(3-N,N- 

di-(3-phenylpropylene)aminopropyl)-4-piperidone oxime essentially as described above in 

Example 38, Scheme C, step c. 

Sr.h P Tne A. steo h- 7-f:hloro-6-r 4-f 1 -f3-N.N-di-(3- 

phenvlnropvlepp-^minoprbDyn ViperidinvlaminoVQ-cvclopentvlpurine 
10 2-Chloro^-[4Kl-(3-N,N-di-(3-phenyipropylene)arninopropyl))piperidinylamino]-9-. 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(3-N,N-di-(3- 

phenylpropylene)aminopropyl)piperidine, and triethylamine essentially as described above in 

Example 1, Scheme A, step b. 

Sr.hwne A. step <v 2-rTrans-f4-aminocvclob ftxvnaminol-6-r4-(l-(3-N,N-di-(3- % 
15 r hftnvlnropvlenp-^minopror)vl^ pineridinvlaminol-9-cvclopentvlpurine 

2- [Trans-(4-arninocyclohexyl)amino]-6-[4-(l-(3-N,N-di-(3- 

phenylpropylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2- 
chloro-6-[4-(l-(3-N,N-di-(3-phenylpropylene)aminopropyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 . Scheme A, step c. 
20 Example 126 ■;• 

. 2-rTrans-(4-aminocvclohexvnamino1- M4-f ' -f4-N.N-di-(3- 
phenvlpropvlcne^minobutv l ))p i pftridinvlaminol-9-cvclopentylpurine 

Preparation of 4-A™inn-l-a-N^d i-n^ 
Method 1 

25 Scheme B. step a: 4-r a rh 0 xamide-l - (4-N N.di-r3-phenvlpropylene)aminobutvnpiperidine 

4-Carboxamide-l-(4-N,N-di-(3-phenylpropylene)aminobutyl)piperidine may be prepared from ■ 
isonipecotamide and 4-N,N-di-(3-phenyipropyleneamino)butyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b- 4-Amino- l-(4- N N-rii-f3-phenvlnropvlene)aminobutvl)piperidine 
30 4-Aimno-lK4-N.N-di-(3-phenylpropylene)aminobutyl)piperidiP.eisprep^ 

carboxamide-l-(4-N,N-di-(3-phenylpropylene)arninobutyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

Method 2: •■ • : \ ■■/■v::\ '■ ■ 



WO 99/43675 ; 



PCT/US99/03450 



140 



10 



15 



20 



25 



Scheme C, step a: l-f4-N-N-dr-n- D h e n^ w Un.u^ Hlt .. n ^ rip - rrh| 

.JJ^W^Jp^^^ 

4-N,N-di-(3- P henyl P ro P yieneammo)butyi chloride essentially as described above in Example 

38, Scheme C, step a. 

Scheme C, step b~ l-f4-N N-di , .(3- P henylp r op v l Pn e) a m in nh,nvn.,. r ir „... 
l,(4-N,N-dl-(3-ph e nylpro P ylene)aniinobutyl)-4- P i P eridone oxime is prepared from l-(4-N }f. 
di-(3- P hen y lpropyl e ne)ami„obut y l)-4-piperido„e and hydroxylamine hydrochloride essendally 
as described above in Example 38, Scheme C, step b. . ; : , , . 

Scheme C, stepc- 4-Amino, l ^. N ,N-di^^ 

4-An^ n o-l-(4-N,N-di-(3- P henvl P ropylene)aminobutyl)piperidine is prepared from l-(4-N N-di- 
O-phenyipropylen^arrunobutyD^-piperidone oxime essentially as.described above in Example 
38, Scheme C, step c. 

Scheme A, step b: 2-ChWn- 6-r4-M -f4.N m.h;.( r . . 
phenylpropylen^aminohnfvnY irnH; ^!^^^.^ ,^ nr[ . nr 

2-Chloro-6-[4Kl-(4-N ( N-di<3- P hen y lpropylene)aminobut y l)^^ . .. 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpuri ne , 4-arnino- W NN-di-(3- 

phenylpropylenOamtnobutyDpiperidine, and triethyiamme essentially as described above in .. 
Example 1, Scheme A, step b. 

Scheme A, step r- W M aminocvHnh.vy .^;.^ . l 4 . (U( 4M^.n '.'.'l--. '.' 
phenvlpr OP vlene)a m inohntvlUp i r ww;. Haminn1 , Q ^ v , lnr nfy , r , r;CT ^ 

2-[Trans-(4-aminocyclohexyl)arnino]-6-[4-( 1 -(4-N,N-di-(3-, 

P^opylen^^ is pKpmd from 2 . chloro . 

6-[4-(l-(4-N,N-di-(3-phenyl P ro P ylene)armnobutyl)^ , 
essentially as described in Example 1, Scheme A, step c. 

. " '■ v ; . Example 1?7 . . ,. 

2 , -fTrans-r4-aminocvrlr>h^v v ]) arn i nn ^^.r4. r] . r5 . NM-HU ^_, . . , 
phen V lpropylen P )a m i n onrntvllVi rP H^n Yl o m; noV9 . rvHnp pnfy , r ,, f , no , 



30 



Method 1 

4-Carb 0 xardde-l-(5-N,N-diK3-phenylpro P ylene)a™n 0 rx ; nt y l)pipe ri be prepared from 

.isonipecotamide and 5-N,N-di-(3- P h e nvlpropyleneamino) P enty, chloride essentially as- . 
described above in Example 38, Scheme B, step a. ■ ,., ... 
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Scheme B. step b: 4-Amino-l-f5-N.N-di-(3-phenvlpropvlene)aminoDentvnDiperidine 

4- Amino-l-(5-N,N-di-(3-phenylpropylene)aminopentyl)piperidine is prepared from 4- 
carboxamide-l-(5-N t N-di-(3-phenylpropyiene)aminopentyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

Method 2: 

Scheme C. step a: l-(5-N > N-di-r3-phenvlpropylene)aminopentvn-4-piperidone 
l-(5-N,N-di-(3-phenylpropylene)aminopentyl)-4-piperidone is prepared from 4-piperidone and 

5- N,N-di-(3-phenylpropyleneamino)pentyl chloride essentially as described above in Example 
38, Scheme C, step a. 

Scheme C step b: l-f , 5'N.N-di-f3-phenvlpropvlene)aminopentvl)-4-piperidone oxime 

1- (5-N,N-di-(3-phenylpropylene)aminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
di-(3-phenylpropylene)aminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(5-N t N-di-r3-phenvlpropviene)aminopentvnDiperidine 

4-Amino-l-(5-N,N-di-(3-phenylpropylene)aminppentyl)piperidine is prepared from l-(5-N,N- 

di-(3-phenylpropylene)aminopentyl)-4-piperidone oxime essentially as described above in 

Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-(5-N.N-di-f3- 

phenvlpropvlene)aminopentvn)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-t4Kl-(5-N,N-di-(3-phenylpropylene)aminopentyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N-di-(3- 
phenylpropylene)aminopentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-( , 4-aminocvclohexvl)amino1-6-r4-(l-(5-N,N-di-(3- 
phenvlpropvlene)aminopentvl) > )piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-N,N-di-(3- - 
phenylpropylene)aminopentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2- 
cWoro-6-[4-(l<5-N,N-di-(3-phenylpropylene)aminopentyl))piperidinylamino]-9- ■ 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 128 

2-lTrans-f4-aminocvclohexvl)amino1-6-r4-( f 1 -f2-N.N-di-f4- 
phenvlbutvlene)aminoethvl))piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-(2-N.N-di-(4-phenvlbutvlene)aminoethvnpiperidine 
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Method i , , 

___Scheme B, step a- 4-r, r box,mid, 1 P .N.N-dU^y.K ,^;, minn „ h ^^ 

4-Caxboxamide-l -(2-N,N-di-(4,phenylbutyl e ne)amino e thyl) P iperidin e may be prepared from 
ason.pecotamide and 2-N,N-di-(4- P h e nvlbutvJeneamino)ethyl chloride essentially as described 
5 above in Example 38, Scheme B, step a. 

S chemes, step h-4-Amino-! p N N.di-r 4 -nh.nv lh nM^n. ] ^ ; „^.. nrirrri|1i|| ; " 
4-A™no-lK2-N,N-di-(4-phenylbutylene)armnoethyl) P ipericU ■ , 

cartH)xamidc-l : (2.N;N^ esscnfially as described ' 

■ above in Example 38, Scheme B, step b. 
10 Method 2: . . , 

Scheme C, step a- l-r7-N 1 N-di-(4 -ph. n ylb l 1 t ^eneb m inn^H v n., T;r ^,„ n . , 
l-(2-N,N-di-(4-phenylbatyiene)aminoeth y l)-4-piperidon e is prepared from 4-piperidone and 
N,N-di-(4-phe ny lbut y leneamino)ethyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

15 - * eme Cl ^ H " 1 -^- N ^-di-(4.ph,nylhntvl,n e ^ mi n n ., hY n., T ; r ,^ n . ^ 

l^Wdi^-phenylbutyleneJaminoethy^-piperidone oxime is prepared from 1<2-N N-di- 
(4-phenylbutylen,)arninoethy.)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38,.SchemeC, step b. , ' / 

Scheme C, step r 4-Amino-l.f?..N N-di-M.nhenv 1 h l ,tv..n^ gm; n^^ r n rirrriril . nr , . 

4-A I mno-lK2-N > N-diK4- P henylbutylene)amin 0 ethyl) P iperidine 

(4-phenylbut y lene)aminoethyl)-4-pi P eridone oxime essenrially as described above in Example 
38, Scheme C, step c. • ........ 

Scheme A, step b: 2-rhlnr n,6-r4-(l-( 7.M M^i-^ 
E henvlb U tYlen.)ami n oethyl ))pip f . r id invl am inn1-Q-, y H. r „ tylr .. rin „ 
25 2-Chloro-6-[4-(l-(2-N,N-di-(4-phenylbut y lene)armno e thyl))pip e ri . , 

cyclor^ntylpurine is prepared from 2,6-dich.oro-9-cyclopen^^ 

Pvomnla 1 C ~l i. 



20 



Example 1, Scheme A, ste P b. 
Scheme A. sten c- W™.^-^ ^^^^^^^ 

Bhgjiylbu^ ... . .. 

2-[Traiis.(4-aniinocydohexyl)amiho]-6-f4-(l-(2-N^I-dH4. ' .. - 
P^tfbutyl^ is prepared from 2-chloro- 

6-[4Kl-(2 : N,N.-di-(4-phen y lbutyle ne )aimno e th y ^ 
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essentially as described in Example 1, Scheme A, step c. 

Example 129 

2-rTrans-(4-aminocvclohexvnamino1-6-[4-( f 1 -(3-N,N-di-(4- 
phenvlbutvlene)aminopropvn)piDeridinvlamino1-9-cvclopentvlpurine 
5 Preparation of 4- Amino- l-(3-N.N-di"(4-phenvlbutvlene)aminopropvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f3-N.N-di-(4-phenvlbutvlene)aminopropvl)piperidine ' 
4<!arboxamide-l-(3-N> : -di-(4-phenylbutylene)aminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-di-(4-phenylbutyleneamino)propyl chloride essentially as described 

10 above in Example 38, Scheme B, step a. 

Scheme B» step b: 4-Amino-l-(3-N.N-di-f4-phenvlbutvlene)aminopropvl)piperidine 
4-Amino- 1 -(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine is prepared from 4- 
carboxamide-l-(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

15 Method 2: 

Scheme C. step a: l-(3-N,N-di-(4-phenylbutvlene)aminopropvl)-4-piperidone 
l-(3-N t N-di-(4-phenylbutylene)aminopropyl)-4-piperidone is prepared from 4-piperidone and 
3-N,N-di-(4-phenylbutyleneamino)propyl chloride essentially as described above in Example 
38, Scheme C, step a. 

20 Scheme C step b: l-f3-N,N-di-(4-phenvlbutvlene)aminopropvl)-4-piperidone oxime 

l-(3-N»N-di-(4-phenylbutylene)aminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
di-(4-phenylbutylene)aminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino- l-O-N.N-di-^-phenylbutylene^aminopropvDpiperidine 
25 4-Amino- l-(3-N > N-di-(4-phenylbutylene)aminopropyl)piperidine is prepared from i-(3-N,N-di- 
(4-phenylbutylene)aminopropyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-r3-N,N-di-(4- 
phenvlbutv lene)aminopropvi))piperidtnvlamino1-9"cvclopentvlpurine 
30 2-Chioro-6-[4-( 1 -(3-N,N-di-(4-phenylbutylene)aminopropyl))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N-di-(4- 
phenylbutylene)aminopropyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. • ■ ■ . - 
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Scheme A, step c: 2-rrrans-f4-ami n <fctei n h^ , 
Phenylbutylenfctaminonmpvn^ _ 

2-[Trans-(4-aminocyclohexyl)amirio]-6-[4-(l-(3-N,N-di-(4- • ' 

phenylbutylen^aminopropy^pipendmylanunoj^^yclopentylpun is prepared from^-chloro- 

6-[4-(l-(3-N,N-di<4- P hen y lbutylene)aminopro P vl))pip e ridin y larmno]-9-c y clo P ^ 
essentially as described in Example 1 , Scheme A, step c. 

Example 130 . , 

24Trans-(4-aminocvrlnh^ xvnaminn1-fi.[4-ri-r4-N^ M.Hi-(A. 
• •PhCTvlbufYlBnr)aminohiuvn>pin^dmvl a minnVQ^ lonenMp , irin) , 
Preparation of ^Amino-!^ N^i^ - nhPn vlhmvl^^;^... ,^^,^^,. . , 



10 . 

Method 1 



S cheme B. step a- ^rhoxamide-,-^ ^ 

«^»»nu^ may ^ prepared from 

15 above in Example 38, Scheme B, step a. 

Scheme B, step b- 4-Amino- 1-(4-N N-di-M.-nhenvlh,,tv..n^, m; ^K.. Y Y : rrriil . nr • 
4-A^ n o-l-(4-N,N-di-(4-phe ny lbut y lene)anunobutyl)piperidi M prepared from 4- 

caxboxa^de-lH4-N,N-diK4-phen y lbut y l e ne)a™nobut y l)pip eri dine essentially as described 
above in Example 38, Scheme B, step b. ■■- ■- '. 
20 Method ?• 

Scheme C, step a- I -f4-<Di- <4-phrnvlK i i tvten e \ am i^K„^^ . 

l-(4-(Di-(4- P henylbatylene)aminobutyl)^ p ipendone is prepared from 4- P iperidone and 4- 
N,N-di-(4- P henylbutyleneamino)but y l chloride essentially as described above in Example 38, - 
Scheme C, step a. 

25 Scheme C, step h- w+fPilfj ^h n ^*^^_^^ r n .. ]m 

1 -( 4 -(Di-(4-phenylbutylene)aminobutyl)-4-pi P eridoneoxime is prepared from I-( W (4- 

^^^^ 

described above in Example 38, Scheme C step b. - • ' . 

Schem e C, step c: 4-Amino-l-M ^^A^^^^ ^^^ 
30 4 -Anuno-l-(4-N,N-diK4-phen y ]but y lene)aminobu^ .., 

phen y lb U t y len e )aminob U t y l)-4-piperidone oxime essentially as described above in Example 38 
•Scheme C, step c. . •. . . ,. • . . 

Scheme A sren b: 2-Cr 1 lnrn.*.rA _ n .f4-N N . Hi . f4 . . , v .-. .;, „ . . ., . . . 
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phenvlbutv!ene)aminobutvn)piperidinvlamino1-9-cvclopentvlDurine 
2-Chloro-6-[4-(l-(4-NA*-di-(4-phenyibutylene)aminobutyl))piperidinyIaim 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N-di-(4- 
phenylbutylene)aminobutyl)piperidine, and triethylamine essentially as described above in 
5 Example 1, Scheme A, step b. 

Scheme A, step c: 2-[Trans-(4-aminocvclohexvl)aminol-6-r4-(l-(4-N.N-di-(4- 
phenvlbutvlene^aminobutvnipiperidinvlaminol-g-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-N,N-di-(4- 

phenylbutylene)aminobutyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
10 6-[4-(l-(4-N,N-di-(4-phenylbutylene)aminobutyl))piperidinylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 131 

2-rTrans-(4-aminocvclohexvl)amino1-6-[4-(l-(5-N,N-di-(4- 
phenvlbutvlene)amjnopentvl))piperidinvlamino1-9-cvclopentvlpurine 
15 Preparation of 4- Amino- 1 -(5-N.N-di-(4-phenvlbutvlene)aminopentvl)Diperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(5-N.N-di-( r 4-phenvlbutvlene)aminopentvnpiperidine 
4-Carboxamide-l-(5-N t N-di-(4 T phenylbutylene)aminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-di-(4-phenyibutylenearaino)pentyl chloride essentially as described 

20 above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(5-N,N-di-(4-phenvlbutylene > >aminopentvl)piperidine 
4-Amino-l-(5-N,N-di-(4-phenylbutylene)aminopentyl)piperidine is prepared from 4- : 
carboxamide-l-(5-N ( N-di-(4-phenylbutylene)aminopentyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

25 Method 2: , 

Scheme C step a: l-(5-N < N-di-(4-phenvlbutvlene)aminopentvn-4-piperidone 
l-(5-N 1 N-di-(4-phenylbutylene)aminopentyl)-4-piperidone is prepared from 4-piperidone and 5- 
N,N-di-(4-phenylbutylcneamino)pentyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

30 Scheme C. step b: l"(5-N.N-di-(4-phenvlbutvlene)aminopentvlV4-piperidone oxime 

l-(5-N,N-di-(4-phenylbutylene)aminopentyl)-4-piperidone oxime is prepared from l-(5-N,N-di- 
(4-phenylbutylene)aminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
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Scheme C, step c:4-Amin^ , , 

^Amino,M5-N,N-di-(4-phenylbutylene)aminop^^^ 

(4- P henylbutylene)aminopentyl)-4- p iperidone oxime essentially as described above in Example 
38, Scheme C, step c. ■ '. .- ■ • .:• . 

Scheme A st^p b: 2-Chlnm- 6-f4-n -f ^N k.h;.m_ . ■ • : ..- .. ,;/• - , 

phenvlb U fvlene)amino^hrvlV )r i p. r ; din vi aminnV . 0 . rvHoDentvln|ir . n(> . .,, ' 

2-Chloro-6-[4-(l-(5-N,N-di-(4- P henylbutylene)aminopentyl))piperid 
cyclopentylpurine is prepared from 2,6-dichloro-^ 

phenyibutyleneJaminopentyDpiperidine, and triethylamine essentially as described above in 
Example 1 , Scheme A, step b. - : - • • . , .... 

Scheme A, stepc: 2-rrrans-r4-aminocvrloh^vn^ nol . 6 . f4 . n . r< ;. NI M . A; _ f ^ 
Phenylbutvienela.ninon^^^^ , ; , 

2-[Trans-(4-aminocyclohexyl)aniino]-6-[4-(l-(5-N,N-di-(4- 
phenylbutylene)aminopent y l))piperidin y laniino]-9-cyclo^ 

6 -£ 4 -(H5-N,N-di-(4-pheny*^^^ :■ 
essentially as described in Example 1 , Scheme A, step c. 

Example 132 • ..... ; . . 

a-fTrans^aniinorYrlohexYOaminol^ 

cvclopentylp nrini* , : 
Preparation of 4-Amino-l-n.f.rr g ,hvdrofiir a nv 1 m.,i, vl v r;r ^^: np 
Method l . 

Scheme B, step a- 4.Carhoxamid,-1.n-tet ra hvdrofnr a n y l ^^ Yl)r;r . rirtinr 

4-Garb 0 xamide-l-C34etrahydrofuran y lmethyl)piperidinemay be prepared from isonipecotamide 
and tetrahydrofurfuryl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step h- 4-Amino-l-r3-tPrrahvdrofnr a n Y ln^ fhv n r;r . rifiinr 

4-Armno-r-(3-ietrahydrofuranylmeth y l)pi P eridine is prepared from 4-carboxamide4-(3: ' - ' 
jetrahydr^^^^ 

stepb. 

Method 2: .... ., ... 

Scheme C, sten a: '1^3-T^r a hy H^ fu ranv i^ ftrhv)) :^ p ;r(>v; ^^ .,- , , _ . . 

J-(3-Tetrah y drofuran y lmeth y lH- P iperidone is prepared from 4-pi P eridone and ' ■ . ■ ■ ■ 
tetrahydrofurfuryl chloride essentially as described above in Example 38, Scheme C, step a. - ■ • 
Scheme V, step h- l-(3-Tet ra hvdmf,.ranvlm«thviy^p^^^ jthf ,- • : : , _ , ... - . ;-. - . 
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1- (3-Tetrahydrofuranylmethyi)-4-piperidone oxime is prepared from l-(3- 
tetrahydrofuranylmethyl)-4~piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l'f3-tetrahvdrofuranvlmethvQpiperidine 
5 4-Amino-l-(3-tetrahydrofuranylmethyi)piperidine is prepared from l-(3- . 

tetrahydrofuranylmethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-( l-(3-tetrahvdrofuranvnmethvl)piperidinvlamino1-9- 
cvclopentvlpurine 

10 2-Chloro-6-[4-(l-(3-tetrahydrofuranyl)methyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3- 
tetrahydrofuranylmethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 24Trans-(4-aminocvclohexv0amino1-6-r4-n-G- 
15 tetrahvdrofuranvl)methvl)piperidinvlamino1-9-cvclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-tetrahydrofuranyl)methyl)piperidinylanu 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3- 

tetrahydrofuranyl)methyl)piperidinyiamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
20 Example 133 

2-ITrans-(4-amincK:vclohexvl)aminol-6-f4-(l-f2-(l-pvrrolidinvl > )ethvl))piperidinvlamino1-9- 

cvclopentylpurine 
Preparation of 4-Amino-l-(2-(l-pvrrolidinvlkthvnpiperidine 
Method 1 

25 Scheme B. step a: 4-Carbbxamide-l-f2-n-pvrrolidinvnethvl)piperidine 

4-Carboxamide- 1 -(2-( 1 -pyrrolidinyl)ethyl)piperidine may be prepared from isonipecotamide 
and.l-(2-chloroethyl)pyrrolidine essentially as described above in Example 38, Scheme B, step 
a. 

Scheme B. step b: 4-Amino-l-(2-f l-pvrrolidinvnethvl)piperidine 
30 4-Amino-l-(2-(l-pyrrolidinyl)ethyl)piperidine is prepared from 4-carboxamide-l-(2-(l- 

pyrrolidinyl)ethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f2-(l-P\ f rrolidinvnethvn-4-oiperidone 
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I-(2-(l-PyrTolidinyl)ethyl)-4-pi pe ri done is prepared from 4^^-^ ■. 

Scheme C, step h- l^l-JWiHi^ ^iy^p ^^ „ vi _ 

. l-(2-(l-Py. I rolidi ny l)eth y lH-p 1 peridone oxime is preparedfrom l-(2-(l- Pyi rolidinyl)ethylH- 
5 ptpendone and hydroxylarnine hydrochloride essentially as described above in Example 38, ' 

. Scheme C, step b. 

Scheme C, step r^-Ami no-l^-fl - p yn-oiirii^why np^;,;^ \ , . 

^no^l^-Cl-pyrrolidinyOethyOpiperidine is prepared from l-(2Kl^yr ro lidi n yl)ethyl)-4: 
ppendone oxime essentially as described above in Example 38, Scheme C, step c 

CVclopentyfp nnnp 

2-ChIoro-6-[4-(l<2-(l.py r roiidinyl)ethyl))piperidinylar m n 0 ]-9-cyc^^ 
from 2,6-dichlo r o-9.cyclopentylpurine, 4-amino-l-(2-(l-pynolidinyl)ethyl)piperidine, and V 
tnethylamine essentially as described above in Example 1, Scheme A, step b. 
15 S0heme A ' stftp r ? - fTra "^— ; — Y clohexvn^in^^.^ f , ■ p f1 ... 
pyrrondi n vr)ethvn)Di^id,n V i am; n ^.9^ vc , np pntY , pMr;nf , 

2<lW<4^ninacycloh«« . 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-(l- 

pyrrolidinyl*^^ ^ ^ . 

20 1, Scheme A. step c. 

• ■ V - ' ~ • ' '• Example 1 34 - v ;.. - 

cyclopentylp unnfi 
Pr eparation of ^Aminn-.-n.f i. r ; r ^ dinvnerhv , V rriw;na 

25 Method 1 .;..„'..-.... 

SbhemeB 1 strp-a-4-r arh nv ami H..i. r „ p neridinvlWhv np ir ^, ; ^ „ .... . 

_ ^Carb^mde^-^ 

l-(2-chloroethyl)pi P erid t ne essentially as described above in Example 38, Scheme B, step a 
Scheme R step h- ^-Aminn-l-^ .^p^^,^^^,^ , , , / . . 

^Amino-l-(2-(l>piperidinyl)ethyl)piperidine is prepared :from 4,carboxamide-lK2^1-; ' ; 
pi P eridinyl)ethyI)piperidine essentially as described above in Example 38, Scheme B step b ■' 
. Method 2: 
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l-(2-(l-Piperidinyl)ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
chloroethyl)piperidine essentially as described above in Example 38. Scheme C, step a. 
Scheme C step b: l-f2-(l-Piperidinvnethvn-4-piperidone oxime 

1- (2-(l-Piperidinyl)ethyl)-4-piperidone oxime is prepared from l-(2-(l-piperidinyl)ethyl)-4- 
5 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-(l-piperidinvl)ethvl)piperidine 

4-Amino-l-(2-(l-piperidinyl)ethyl)piperidine is prepared from l-(2-(i-piperidinyl)ethyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A, step b: 2-Chloro-6-r4-(l-(2-(l-piperidinvnethvn)piperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-( 1 -piperidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1-(2-( l-piperidinyl)ethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-rTrans-f4>aminocvclohexvl > )amino1-6-f4>(l-(2-n- 
piperidinvDethvn^DiDeridinvlaminol-g-cvclopentvlpurine 

2-[Ti^s<4-aminocyclohexyl)amino]-6-[4-(l-(2-(l-piperidinyl)ethyl))piperidinyramino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-(l-piperidinyl)ethyl))piperidinylamino]- 
9-cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
20 Example 135 

2-rrrans-( f 4-aminocvclohexvl)amino1-6^^ 

cvclopentvlpurine 
Preparation of 4-Amino-l-f f 2-(4-morpholinvnethyl)piperidine 
Method 1 

25 Scheme B. step a: 4-Carboxamide-l-(2-r4-morpholinvnethvnpiperidine 

4-Carboxamide-i-(2-(4-morpholinyl)ethyl)piperidine may be prepared from isonipecotamide 
and l-(2-chloroethyl)morpholine essentially as described above in Example 38, Scheme B, step 
a. • - 

Scheme B. step b: 4-Amino-l-f2-( f 4-morpholinvl)ethvnpipcridine 

30 4-Amino-l-(2-(4-morpholinyl)ethyl)piperidine is prepared from 4-carboxamide-l-(2-(4- 

morpholinyl)ethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: 1 -(2-r4-Morpholinv0ethv0-4-piperidone ' ■ * 



10 



WO 99/43675' ■ •' .< - i PCT/US99/03450 

150 

l-(2-(4-Morpholinyl)ethyl)-4-piperidone is prepared from 4-pipcndone and l-(2- ' • ' - 
._cWpioethyJ)mojp^ 

Scheme C, step b: l-r2-r4.Mn rpholinvnefhvl)- 4- D ineridnn ft nrim* 

1- (2-(4-Morpholinyl)ethyl)-4-piperidone oxime is prepared from l-(2-(4-morpholinyl)ethyn-4^ 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38; 
Scheme C, step b. . . 
Scheme C, step c: 4-Amino-l-r2.r4-mnrp h olinvlWhvlYip »riHin^ 

4-Amino- l-(2-(4-morpholinyl)ethyl)piperidine is prepared from l-(2-(4-morpholinyl)ethyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. • 
Scheme A, step h: 2-Chloro-6-f4-n-r2-r4-momhnlinvl) Pt hvl^pineridinvl am in. 1 .Q- . 
cvclopentvlpurinff 

2- Chloro-6-[4Kl-(2-(4-morpholinyl)ethyl))piperidinylarnino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2-(4-morphoIinyl)ethyl)piperidine, and " 
triethylamine essentially as described above in Example 1 , Scheme A, step b. • 

15 Scheme A, step c: 2-rTrans-r4-aminnf V clohexvl^minol-6-r4-(' 1-f?-f4- - - 

morpholinvnethvn)ninerid invlaminn1-Q-cvclonentvlp .irin P 

2-rTransK4-aminocyclohexyl)amino]-6-[4^1-(2-(4-moi 13 holinyl)ethyl))piperidinylamino]-9- 
cyclopentylpurine di is prepared from 2-chloro-6-[4-(l-(2-(4- • • 

morpholinyl)ethyl))pi P eridinylamino]-9-cyclopentylpurine essentially as described in Example 
20 1, Scheme A, step c. ..... 

Example 136 ..... . 

Z-rT^s^-aminocyrloh^ 

- cyclopentylpurine . .. 

Preparation of 4-Aminn-l-r?- n. P ineridinvnpro PV |toip R riHinp 

25 . Method 1 . _ . . . 

Scheme B, step a: 4-Carhoxamide-l-r3-n- p i r r;H i n vi^ ropv i V i pPr ;HinP 
_ ^Catoarnide^^ 

and l-(3-chloropropyl) P i P eridine essentially as described above in Example 38; Scheme B, step 

30 Scheme B, step b: 4-Aminn-l-n- ri- n ineridinvl )pro P vn DiT) eridine • / , - . : . - - 

4-Amino-l-(3,(l-piperidinyl)propyl)piperidine is prepared from 4-carboxamide-l-(3-(l- • 
piperidinyl)propyl)pi P eridine essentially as described : above in Example 38, Scheme B, step b. 
Method2: :.■ --.^ ,. ■ . ■ ■ ■. . 
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Scheme C step a: l-(3-n-Piperidinvl)propvO-4-piperidone 

1- (3-(l-Piperidinyl)propyl)-4-piperidone is prepared from 4-piperidone and l-(3- 
chloropropyl)piperidine essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f3-(l-Piperidinvl > lpropvn-4-piperidone oxime . 

5 l-(3-( l-Piperidinyl)propyl)-4-piperidone oxime is prepared from l-(3-( l-piperidinyl)propyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(3-d-piperidinvl)propyl > lpiperidine 

4-Amino-l-(3-(l-piperidinyl)propyl)piperidine is prepared from l-(3-(l-piperidinyl)propyl)-4- 
10 piperidone oxime essentially as described above in Example 38, Scheme C, step c. . 
Scheme A, step b: 2-Chloro-6-r4-n-(3-n-piperidinvnpropvn)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(3<l-piperidinyl)propyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino- i-(3-( 1 -piperidinyJ)propyi)piperidine, and 

15 triethylamine essentially as described above in Example 1 , Scheme A, step b. 
Scheme A, step c: 2-rTrans-(4-aminocvclohexvl v >amino1-6-r4-(l-(3-(l- 
piperidinvDpropvn^piperidinvlaminol-g'Cvclopentvlpurine 

2-[Trans-(4-aininocyclohexyl)amino]-6-f4-(l-(3-(l-piperidinyl)propyl))piperidinylamino]-9- 
cyclopentyipurine is prepared from 2-chloro-6-[4-( 1 -(3-( 1 - 
20 piperidinyl)propyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 137 

(R.S)-2-fTrans-f 4-aminocvclohexv0amino1-6-r4-( 1 -(3-( 1 - 
methvnpiperidinvl)methvn)piperidinvlaminol-9"CVclopentvlpurine 
25 Preparation of (R.SV4- Amino- 1 -f 3-( 1 -methvlpiperidinvnmethvDpiperidine 
Method 1 

Scheme B, step a: (R.S)-4-Carboxamide-l-G-(l-methvlpiperidinvnmethvnpiperidine 
(R,S)-4-Carboxamide-l-(3-(l-methylpiperidinyl)methyl)piperidine may be prepared from., 
isonipecotamide and (R,S)-3-chloromethyl-l-methylpiperidine essentially as described above in 
30 Example 38, Scheme B, step a. 

Scheme B. step b: fR,S)-4-Amino-l-f3-f 1-methvlpiperidinvnmethvHpiperidine . 
(R,S)-4-Amino-l-(3-(l-methylpiperidinyl)methyl)piperidine is prepared from (R>S)-4- 
carboxamide-l-(3-(l-methylpiperidinyl)methyl)piperidine essentially as described above in 
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S cheme Q step a- ( R S )- W 3 n-^^ j^^^^ ^^ 

™MHI-MkW^ 4 _ p . peridone ^ (r s) 

■ 3-chloromethyl-l- m ethylpiperidine essentially as. described above in Example 38, Scheme C ■ 

step a. 

SchemeC^^^ 

^^yl^y^^ and hydroxylamine hydrochloride essentially as ■ 
descnbed above in Example 38, Scheme C, step b. : 

SteC^c: (R.S)-4:Amino-,-n .(, m.thvlnireriHinvn^^ .n^^. 

(R.S)-4-An U n 0 -lK3-(l.m e thyl P i P endinyl) m ethyl )pi peridine is prepared from (R S H -(3-(l ' 
-thylpiperidiny,^ oxime ^ ^ ' 

Scheme C, step c. 

Scheme A , step h: / ft S\-i.rh\^ a m n a r\ L n . . 

9-cvclopentvlpnrin>> ■ _ ,; 

cyclopemyipurhe is pfcpaxed f rom 2,Mi ch ,o ro -9. y c,ope„ ty ,p U n„e. (R;S M -a m i„o-,.(3.( 1 - 
me t hy 1 p 1 pend in y, tal hy 1 ,p,pcridi„e, and famine essemiaHy as described above i„ . . 
Example 1, Scheme A, step b. 

S cheme A, step r f R SV> rTi ans^ ^ . : 

methvl) P ip fi ririinyl)methyl)) P i p,ridin yl,m i n oi-9:cvdnp P n, y . r .,. ; ^ 
(R,S)-2-[Trans-(4-arrunocyclohexyl)arnino]-6-[4-(l-(3-(]- . 

is prepared from (R S) _ 2 _ 

essentially as described in Example 1, Scheme A, step c. . 

: — Example-1 



30 



rR,S)-2-rTrans-(4-aminnrY ^ ohexvlVaminn)^44. n .^-(^-n. - - - 
• ■ ^ t hY')PV rrolidin Y l) e th V l)) piperidin yl ^i n ol.9- C vn.np . n ^i r ,,. ; ^ •; 

Method 1 

^he,ne B , s,ep , fl , 1HC« W< « tei g <HMt<B¥ ^ ' 

(R,SH-Carboxa m ide. 1 -(2^-( 1 . m e I hy, pVTOUan ^ 
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isonipecotamide and (R,S)-3-(2-chloroethyl)-l-methylpyrrolidine essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B, step b: (R.SV4-Amino-l-f2-f3-(l-methvlpvrrolidinvn)ethvl)piperidine 
(R t S)-4-Amino-l-(2-(3-(l-methylpyrrolidinyl))ethyl)piperidine is prepared from (R ? S)-4- 
5 carboxamide-l-(2-(3-(l-methylpyrTolidinyl)ethyl)piperidine essentially as described above in 
Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: (R.S)-l-f2-(3-(l-Methvlpvrrolidinvl)ethvn-4-piperidone 
(R t S)-l-(2-(3-(l-MethylpyrroIidinyl)ethyl)-4-piperidone is prepared from 4-piperidone and 
10 (R,S)- 3-(2-chloroethyl)-l-methylpym>Iidine essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: (R.S)-l-(2-(3-n-MethvlpvrTolidinvl)ethvlV4-piperidone oxime 
(R,S)-l-(2-(3-(l-Methylpyrrolidinyl)ethyl)-4-piperidone oxime is prepared from (R,S)-l-(2-(3- 
(l-methylpyrrolidinyl)ethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

15 described above in Example 38, Scheme C, step b. 

Scheme C step c: (R.S)-4-Amino-l-f2-G-(l-methvipvrrolidinvn)ethvnpiperidine 
(R,S)-4-Amino-l-(2-(3-(l-methylpyrrolidinyl))ethyl)piperidine is prepared from (R,S)-l-(2-(3- 
(l-methylpyrrolidinyl)ethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

20 Scheme A. step b: (R.SV2-Chloro-644-(l-(2-(3-n- 

methvnpvnrolidinvl)ethvn)piperidinvlamino1-9-cvclopentvlDurine 
(R,S)-2-Chloro-6-[4-( 1 -(2-(3-( 1 -methyl)pyrrolidinyl)ethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentyipurine, (R,S)-4-amino-l-(2-(3-(l- 
methylpyrrolidinyl))ethyl)piperidine, and triethylamine essentially as described above in 

25 Example 1, Scheme A, step b. 

Scheme A. step c: fR.SV2-lTrans-r4-aminocvclohexvnamino1-6-r4-n-(2-f3-(l- 
methvl)pyrTolidinvDethvl))piperidinvlamino1-9-cvclopentylpurine 
(R,S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-(3-( 1 - 

methyl)pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared from (R,S)-2- 
30 chloro-6-[4-( 1 -(2-(3-( 1 -methyl)pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 139 

2-rTrans-(4-aminocvclohexvnaminol-6-f4-f 1 -(2-( 1 -f4- 



10 



15 



WO 99/43675 ' • ' „„„.„. 

PCT/US99/03450 

154 ' • 

' [ ; methvl)piperazinvnefhvl )) r^ 

.^ Preparation of 4-Amino- l-H-ri^ m .rhv. r f r ^, ; . yl ^ ethvBp ippnHin ^__^^ _ 

Method 1 

Scheme B, step a- 4-Carbox a mide-l-f7-ri.f4-m.,hv l n i p . raT; n y n )ethv n nip priH;np 
4 -Carboxamide-l-(^^ may be prepared from 

isonipecotarnide and l-(2-chloroethyl)-4- me thyl P i P erazine essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, .step h- 4-Amino-l.f?-(l.(4-m.thvlnin.r a7 inv. ) W h yl)r;r ^ in . 
4-Armno-l-(2-(l-(4-meth y l P i P era2inyl)) e thyl) P ip er idi ne is prepared from 4- C arboxamide-l-(2- 
(1 -(4-me t hyl P i P era2inyl))eth y l) P iperidine essentially as described above in Example 38, 
Scheme B, ste P b. 

Method 2: 

Scheme C, step a- 1-(2-(l- (4-Meth v lnin e r a7.invnwhvM^ r ;r ^^^ , . 

l-(2-(l-(4-Methyl P ^^ is prepared from 4-piperidone and 1(2- 

chloroethyD-4-methylpiperazine essentially as described above in Example 38, Scheme C; step 
a. 

Scheme C, step hM-f2-fl- ^^^ 

l-(2-(l-(4-Methylpi P erazinyl))ethyl)-4-piperidone oxime is P re P ared from l-(2-(l-(4- ■ 
methylpiperazinylWethylH-piperidone and hydroxylamine hydrochloride essentially as 
20 described above in Exam P ie 38, Scheme C, step b. . . 

Scheme C, step c- ^Amino- !-(?-(] -f4-methvlnin.r a7i n yl)h , hyl)r;r ^ in ,.- .. . ... ... 

4-Amino-l-(2-(l-(4-memylpiperazinyl))ethyl^^ 

n^thyl P ipera2inyl))eth y l M -piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

25 A ' StSP b: 2 ^^-<^- ^ o 

cyclopenry lptinn^ 

— 2 i c J^y^ 

prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-(l-(4- 

methylpiperaziny^ethyDpiperidine, and triethylamine essentially as described above in ■ 
30 Example 1, Scheme A, step b. 

Scheme A, stepr- 2-rTra n s-f4- am in ocvclnh ffy vl) gm; n oi. 6 .r4-n.r7.n.(d. . . . 
2^Trans-(4-arnkocyclohexy^ 
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methyl)piperazinyl)ethyi))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- . 
[4-( 1 -(2-( 1 -(4-methyl)piperazinyl)ethyl))piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1 , Scheme A, step c. 

Example 140 

5 rR.S)-2-rTrans-(4-aminocvclohexvi)amino1-6-r4-(l-f2-phenvl-2- 
hvdroxvethvl^piperidinvlaminol-g-cvclopentvlpurine 
Preparation of rR,S)-4-Amino-l-f2-phenvl-2-hvdroxvethvl)piperidine 
Method 1 

Scheme B. step a: ^R,S)-4-Carboxamide-l-(2-phenvl-2-hvdroxvethvl)piperidine 
10 (R,S)-4-Carboxamide- l-(2-phenyl-2-hydroxyethyl)piperidine may be prepared from ■ 

isonipecotamide and (R,S)-l-hydroxy-2-chloroethylbenzene essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step b: (R,S)-4-Amino-l-r2-phenvl-2-hvdroxvethvl)piperidine 

(R t S)-4-Amino-l-(2-phenyl-2-hydroxyethyl)piperidine is prepared from (R,S)-4-carboxamide- ^ 
15 l-(2-phenyl-2-hydroxyethyl)piperidine essentially as described above in Example 38, Scheme 
B, stepb. 
Method 2: 

Scheme C step a: fR.S)-H2-Phenvl-2-hvdroxvethvlV4-piperidone 
(R f S)-l-(2-Phenyl-2-hydroxyethyl)-4-piperidone is prepared from 4-piperidone and (R,S)-1- 

20 hydroxy-2-chloroethylbenzene essentially as described above in Example 38, Scheme C, step a. / 
Scheme C step b: (R.S)-l-(2-Phenvl-2-hvdroxvethvlV4-piperidone oxime 
(R,S)-l-(2-Phenyl-2-hydroxyethyl)-4-piperidone oxime is prepared from (R,S)-l-(2-phenyl-2- 
hydroxyethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described above in . 
Example 38, Scheme C, step b. 

25 Scheme C. step c: (R,S)-4-Amino~l-(2-phenvl-2-hvdroxvethvnpiperidine 

(R,S)-4-Amino-l-(2-phenyl-2-hydroxyethyl)piperidine is prepared from (R,S)-l-(2-phenyl-2- 
hydroxyethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme C, 
stepc. 

Scheme A. stepb: fR.SV2-Chloro-6-r4-fl-(2-phenvl-2-hvdroxvethvnipiperidinvlaminol-9- 
30 cvclopentvlpurine 

(R,S)-2-Chloro-6-[4-( 1 -(2-phenyl-2-hydroxyethyl))piperidinylamino]-9-cyclopentyipurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino-l-(2-phenyl-2- 
hydroxyethyl)piperidine, and triethylamine essentially as described above in Example 1, 
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Scheme A, step b. 

^ Scheme A ^ ste P c -^^ 

hYdroxyethvn^piDeridinvl^i^ i.Q-cvr.ln^ ntyipnr;^ ■• - 

(R,S)-2-[Trans-(4-aimnocyclohexyl)amirio]-6-[4-(l^^ 

5 hydroxyethyl))piperidinylamino]-9-cyclopentylpurinedi is prepared f^GkJsn-di&^A. 

(l-C^-phenyl^-hydroxyethympiperidinyJaminoJ-Q-cycloper^ essentially as described in 

Example 1, Scheme A, step c. 

Example 141 

iQ ^ns^an,inocYcloh, Y vlh^^ 

9-CVclopentylprTnnf> . • > 

Preparation of 4-Ammo-n A methvl^Hinv Y h.n^ r ; r . nflinr 
Method 1 \ ■ 

Scheme B/step aM-Carboxamide-i-H ■ 
4-Carbo X arnide-l-(3,4-m e thylenedioxybenzyl)piperidine 
15 isonipecotamide and 5-chloromethyl-l,3-benzodioxole essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step h-4-Amin o-(3Wt hvleneriinvvh P n, Y . } r ; r ^, in „ 
4-Amin 0 -(3,4-methylenedioxybenzyl)piperidine is prepared from 4-carboxamide-l-(3,4- 

methylenedioxybenzyDpiperidine essentially as described above in Example 38, Scheme B step 
20 b. ' y 

Method 2: • • 

Scheme C, step a- l-n;4-M^hY i™ Hioxv^nzv^.p ; rr; ^^ 

l-(3,4-Meth y lenedi 0 x y )benzyl-4- piperidone is prepared from 4-piperidone and 5-chloromethyl- ' 

1,3-benzodioxole essentially as described above in Example 38, Scheme C, step a.. ' 
25 Sche ^ C, step h- l-r3.4-M^hvl.n^ ; ^ v )ben7V ,, 4:p ir>>ri , An<> 

H3.4-Methylenedioxy)benzyl-4-^^ - - 

above in Example 38, Scheme C, step b. - ' , ■:. 

S cheme C, step r- 4-Aminn-H ^^ ^du^vh^^^A . , ... . _ • . 

,30 4-Amino-(3,4-methylenedioxybenzyl)piperidine is prepared from 1 -(3,4- " " ' >..•.-: - 

. rnethylenedioxy)benzyl-4-piperidone oxime essentially as described above in Example 38, 

Scheme C, stepc. 
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cvclopentvlpurine 

2-CUoro-6-[4-(l-(3,4-methylenedioxybenzyll))piperidinylamino]-9-cyclopenty is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-(3,4- 

methylenedioxybenzyl)piperidine, and triethylamine essentially as described above in Example 
5 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-[4-( l-(3,4- 
methvlenedioxvbenzvin)piperidinvlaminol>9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3 t 4-methylenedioxybenzyH))piperidinylamino]- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(3,4- 
10 methylenedioxybenzyll))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 142 
2-rTrans-(4-aminocvclohexvnammo1-6-f4-^ 

cvclopentvlpurine 

15 Preparation of 4-Amino-l-(2-benzirnidazolinv0methvlpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-benzimidazolinvnmethvlpiperidine 
4-Carboxamide-l-(2-benzimidazolinyl)methylpiperidine may be prepared from isonipecotamide 
and 2-(chloromethyl)benzimidazole essentially as described above in Example 38; Scheme B, 
20 step a. 

Scheme B. step b: 4-Amino-l-(2-benzimidazolinv0methvlpiperidine 
4-Amino-l-(2-benzimidazoUnyl)methylpiperidine is prepared from 4-carboxamide-l-(2- 
benzimidazolinyl)methylpiperidine essentially as described above in Example 38, Scheme B, 
stepb. 

25 Method 2: 

Scheme C. step a: l-(2-Benzimidazolvnmethvl-4-piperidone 
1 -(2-Benzimidazolyl)methyl-4-piperidone is prepared from 4-piperidone and 2- 
(chloromethyl)benzimidazole essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-(2-Benzimidazolvnmethvl-4-piperidone oxime 

30 1 -(2-Benzimidazolyl)methyl-4-piperidone oxime is prepared from 1 -(2-benzimidazolyl)methyl- 
4-piperidone and hydroxylatnine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C step c: 4-Amino-l-(2-benzimidazolinyl)methylpiperidine 
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4-Amino- 1 -(2-benzimidazolinyl)methylpiperidihe is : prepared from l-(2- 

-benzimidazolyDmethyl^-piperidGne^oxime essentially as described^abovrin " 
Scheme G, step c. ...... 

Scheme A, step b: 2-Chloro^r4^H2W.im^^ . ,. 

cyclopentvlp urinft • - - . . 

2-Chloro-6-[4-(l-(2-benziirudazolinyl)methyl)piperidinylarruno]^^^ 
prepared from 2,6-dichloro-9-cyclppentylpurine, 4-amino-l-(2- - • , ■ 

benzimidazolihyDmethylpiperidine, and triethylamine essentially as described above in - ' 
Example 1 , Scheme A, step b. , . 

Scheme A. step c: 2-fTrans-< , 4-aminn C vclohexyl) a Tnino1-6-f4-(1 -( ?- • 

benzimidazolinvl1methvl)p i P eridinvlamino1.9-cvclnp pnf Y ir'"-i"^ ' . , . . ; 

2 -[Trans-(4-aniinoc y ^^^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2- ■ • 

benzirnidazolinyl)methyl)piperidinylarnino]-9-cyclopentylpurine essentially as described in 
15 Example 1, Scheme A, step c. 

Example 143 

2-rTrans-r4-aminobvclf>h exvnaminn]-6-r4-r U4-n.- ~ • 

methvl)thiazolinvlWrhyl)pi D eridinvl a mi n 6l-9-cvclop e iirYl P nrinP ■ 

Preparation of 4-Airuno-1-(4-f^ m ethvlthi a7 nliny n me th v l^ ip R ridin P - 
20 Method 1 

Scheme B, step a: 4-Carboxa m ide.l.r4-(2-merhvl f hr q Z oiinv[Y)m ft thvlp i rP riH ; n < . - . 
4-Carboxarmde-l-(4-(2^^ 

isonipecotamide and 2-methyI-5-(chloromethyl)thiaz6le essentially as described above in 
Example 38, Scheme B, step a. 

25 Scheme B, step h: 4-Amino- l-f4-r7.-methvlthi a7 ni;n Y n m ethvnpip PriHin P 

4-Amino-l-(4-(2-methylthiazolinyl)meth y l)pi P eridine isprepared from 4-carboxamide:i-(^(2- 
Jn e ihy!lhi^linyj)).r^ 

stepb. • . ... ... - ,■ .• - . 

Method 2: ■", - - , ... ■. ... ... 

30 Scheme C, step a:-l-r4-r2.M ft fhY lmiazolinvnm^hviv 4 . ni p f ; r irtnn ff •• • ■•■ 

l-(4-(2-Methylthiazolin y l)methyl)-4-piperidone is prepared from 4-piperidone and 2-methyl-5- 
(chloromethyl)thiazole essentially as described above in Example 38, Scheme C, step a.' • ' 
Scheme C, step b: l-r4-(2-Methvlthiazolinvl) m P thvn^4-nineriHhnP hrin,, : . ' , •■ 
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1- (4-(2-Methylthiazolinyl)methyl)-4-piperidone oxime is prepared from l-(4-(2- 
methylthiazolinyl)methyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-f4-(2-methvlthiazolinvnmethvnpipcridine 
5 4-Amino-l-(4-(2-methylthiazolinyl)methyl)piperidine is prepared from l-(4-(2- 

methylthiazolinyl)methyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-644-(l-r4-(2-methvnthiazolinvnmethvl)piperidinvlaniino1-9- 
cvclopentvlpurine 

10 2-Chloro-6-[4-(l-(4-(2-methyl)thiazoiinyl)methyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-(2- 
methylthiazolinyi)methyl)piperidine, and triethyl amine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-fTrans-(4-aminocyclohexyl)aminol-6-r4-f l-(4-(2- 
15 methvnthiazolinvnmethvnpiperidinvlaminol-9-cvclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino]-6-[4-( l-(4-(2- 

methyl)thiazolinyl)methyl)piperidinylamino]-9-cyciopentylpurine is prepared from 2-chloro-6- 
[4-( l-(4-(2-methyl)thiazolinyl)methyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 
20 Example 144 

2-[Trans-(4-aminocvclohexvnaminoV6-r4-ri-f2-thiophenevnmethvl)piperidinvlamino1-9- 

cyclopentylpurine 
Preparation of 4-Amino-H2-thiophenevltoethvlpiperidine 
Method 1 

25 Scheme B. step a: 4^arboxamide-l-(2-thiophenev0methvlpiperidine 

4-Carboxamide-l-(2-thiopheneyl)methylpiperidine may be prepared from isonipecotamide and 
2-(chloromethyl)thiophene essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-H2-thiopheneyl)methylpiperidine 
4-Amino-l-(2-thiopheneyl)methylpiperidine is prepared from 4-carboxamide-l-(2- 

30 thiopheneyl)methylpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-ThiophenevDmethvl-4-piperidone 
l-(2-Thiopheneyl)methyl-4-piperidone is prepared from 4-piperidone and 2- , 
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(chloromethyl)thH>phene essentially as described. above ,r* Example 38, Scheme C, step a. 
Scheme C. sten h: iM-Thi^ n ^ ^^^ ^^.^^^^ ^ 

l-(2-Thio P heneyl) m ethyl-4-pi P eridone oxime is prepared from 1 -(2-thiopheneyl)methyl-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example-38,-- • ■ 
5 Scheme C, step b. 1 

Scheme C, step c: 4-Amino-1.^. thio D henevnm P thv[ r ; r> .^ ;no 

4-Amin 0 -l-(2-thi 0 pheneyl)methyl P i P eridine is prepared from l^^^iyaK^- 
piperidone oxime essentially as described above m Example 38, Scheme C, step c. • : - 
Scheme A, step h- 7-Chloro-6-r4-n-H-thi 0 nh e n.vnm P t h v. ) r;D e r idinvl a minn ] .o. 
10 cvclopentylp urinp. 

2-Chloro-6-[ W (2-^^ , 

from 2,6-dichloro-9-cyclop e ntylp U rine, 4-amino-l-(2-thiopheneyl)methylpiperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2- rTrans - (4 -aminocvdohPv Y l)aminn1-6-f4-f 
thiophenevljmethvnDipeririinyl a ni i no1 . 9 . rv r i nrpnfv , r „ r;T10 
2-[Trans-(4-amino^^^^ 

cyclopentylpurine is prepared from 2-chloro-6-[4Kl-(2-thiopheneyl)meth y l) P ipendinyla^ 
9-cyclopentylpurine essentially as described in Example 1, Scheme A, ste P c. '; ; 

Example 145a 

Tran S -2-rTrans-(4-aminocvrlohPvvnaminm-6-rr4.h Y d ro X vkvclnh ff vv la n,;n» 1 .Q_ 
cvclopent vipurined rlihvdrochloririp. . .: . .:: ' 

Scheme A, step rr Trans-2-chloro-64(4-hvdrox^^ : 
T™s-2-chloro-6-[(4-hyd^^^ is prepared from 2,6- ■ 

dichloro-9-cyclopentylpurine, trans-4<amin 0 )cycl 0 hexanol, and triethylamine essentially as - 
25 described above in Exam P le 1 , Scheme A, ste P b. ... - 

Scheme A, step c: Tnn^- ftnn^ M .minoc V clohexvl)a m in ol-6-rr4-hvdrnvvVvH nh .v,,,^ in , 1 . 
9-c vclonent vlpurine dihvHrn^lnriHo 



15 



20 



30 



T ™ s -2-rtrans-(4-aminocyclote^ 

cyclo P entyl P urinecUhydrochlorideis P re P aredfromtrans^^ . .1 ; 

hydroxyXyclohexylarninoJ-g-cyclopentylpurine essentially as described in Example 1, Scheme" 
A, step c. 

CIMS (NH 3 ) 414 (MH*) - ■ '. ■ - • , . ,. • ... • . . . . ... 

Rf(min.) = 3.25 -, .. ... .......... 
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Example 145b . 

Cis-24Trans-(4-aminocvclohcxvnamino1-6-rf4-hvdroxv)cvclohexvlaminol-9-cvclopentvl^ 

dihvdrochloride 

Scheme A. step b; Cis-2-chloro-6-f(4-hvdroxv)cvclohexvlamino1-9-cvclopentvlpurinc 
5 Cis-2-chloro-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, cis-4-(amino)cyclohexanoi, and triethylamine essentially as 
described above in Example 1 , Scheme A, step b. 

Scheme A. step c: Cis-2-ftrans-(4-aminocvclohexvlkmino1-6-rf4-hvdroxv)cvclohexvlamino1-9- 
cvclopentvlpurine dihvdrochloride 

10 Cis-2-[trans-(4-aminocyclohexyl)amim>]-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine 
dihydrochloride is prepared from cis-2-chloro-6-[(4-hydroxy)cyclohexylamino]-9- 
cyclopentylpurine hydrochloride essentially as described in Example l t Scheme A. step c. 
dMS(NH 3 )414(MH + ) 
Rf(min.) = 3.25 
15 Example 146 

(R,SV2-rTrans-(4-aminocvclohexvnaminol-6-r(l-hvdrox\aTiethvncvclopentvlamino1-9- 
cvclopentvlpurine dihvdrochloride 
Scheme A. step b: (R,SV2-Chloro-6-rn-hvdroxvmethvl)cvclopentvlamino1-9-cvclopentvlpurine 

20 (R,S)-2-Chloro-6-[(l-hydroxymethyl)cyclopentylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, (R,S)-2-hydroxymethyl-l-aminocyclopentane, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: (R.SV2-rTrans-(4-aminocvclohexvnamino1-6-rn- 
hvdroxvmethvl)cvclopentvlamino1-9-cvclopentvlpurine dihvdrochloride 

25 (R,S)-2-[Trans-(4-anunocyclohexy 

cyclopentylpurine dihydrochloride is prepared from (R,S)-2-chloro-6-[( 1 - 
hydroxymethyl)cyclopentylamino]-9-cyclopentylpurine essentially as described in Example 1, 
Scheme A. step c. 

CMS (NH 3 )414(MFT) • . , 

30 Rf(min.) = 3.27 

Example 147 

2-fTrans-r4-a minocvclohexvnaminol-6-f2,4-dichlorophenvlhvdrazino)-9-cvclopentylpurine 

dihvdrochloride 



15 



30 
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Scheme A, step h: ?-Cnloro-6-P 4 djcfalomp ^nyiF,^^ 9-cvclon e ntvlp „rin. 
_■_ 2 - Chloro ^2,4--dichlorophenylhydrazino)^^ 

cyclopentylpurine, 2,4-dichlorophenylhydrazine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b; ... .. ; . ...... 

5 Sche ™ A ' stft P r 

CVClopentylp urine dihvHrnrhl^riH a , . ; . 

2 -n^4*nino<^^ 

dihydrochloride is prepared from 2-chloro-6-(2 1 4-dichlorophenylhydrazino)-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
10 dMS(NH 3 ) 475(MH + ) - • . . .. '. , 

Rf (min.) = 3.49 

Example 147 -a . 

CVClopentylpurine trihyrWhlr,,-;.^ 
Scheme B, step a- 4-Carho X amide-1-n-n a nhrhyl) m.^ Y . r ; r ^ Hinr 

4-C a rb 0 xamide-l-(l-naphthyl)methyl P i pe ridin e may be prepared from isonipecotamide and 1- ■ 
(chloromethyl)naphthalene (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. • ' 

Scheme B, steph- ^aminn-l-fi-no D hthvnmP.thvlp ip^^n. 

4.Amino-i-(l-naphthyl)methylpiperidine is prepared from 4-carboxamide-l-(l- ' . • 
naphthyl)methylpiperidine essentially as described- above in Example 38, Scheme BV step b • 
Scheme A, step h- 2<*loio^r4.HlMn^ 

2-C^oro-6-[4-IKl-naphthyl)methyl]piperidinylan 1 ino]-9<yc]o P e n tyl P urine is prepared from 
2,6-dichloro-9-cyclopentyl P urine, 4-amin 0 -l-(l-na P hthyl)methyi P i P eridine, and triethylamine 
essentially as described above in Exam P le 1, Scheme A; step b. 

Scheme A, step r-24Tr an<: -r4- am; n^ v c | ohRYvn;im;n ^ r/) fl f1 . , 
. naphthvl)mcth Ynr i peridm^ 

2-rTrans-(4-aniinocy C lohexyl)armno]-6-[441-(l-naphthyl)methyl]p . 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-l-(l- ■ - . 

naphthyOmethynpiperidinylaminoJ-g-cyclopentylpurineessendallyas^d^ 
Scheme A, step c. 

APCI: 539 (M +l ) 

Rf (min.) = 2.33 
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Example 147-b 1 
2-fTrans-(4-aminocvclohexvl)aminol-64^^ 

cvclopentvlpurine trihvdrochloride . . 

Scheme B, step a: 4-Carboxamide-l-(2-trifluoromethylbenzyl)piperidine 
5 4-Carboxamide-l-(2-trifluoromethylbenzyl)piperidine may be prepared from isonipecotamide 
and 2-(trifluoromethyl)benzyl bromide (available from Aldrich Chemical Company) essentially 
as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(7-trifluoromethvlbenzvl)piperidine 
4-Amino-l-(2-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide-l-(2- 
10 trifluoromethylbenzyOpiperidine essentially as described above in Example 38, Scheme B, step 
b. 

Scheme A. step b; 2-Chloro-6-f4-f l-f2-trifluoromethvlbenzvnipiDeridinvlaminol-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[l-(2-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
15 from 2 f 6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-trifluoromethylbenzyl)piperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. . 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r4-ri-(2- 

trifluoromethvlbenzvnipiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-rTrans-(4-aminocyclohexyl)amino]-6-[4-[l-(2-trifluoromethylbenzyl)]-piperidinylamino]-9- 
20 cyclopentylpurinetrihydrochloride is prepared from 2-chloro-6-[4-[l-(2- 

trifluoromediylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 

Example 1, Scheme A t step c. 

APCI: 557 (M +1 ) 

R f (min.) = 2.29 
25 Example 147-c 

2-rTrans-( f 4-aminocvclohexvl)amino1-6-f4-ri-(3.5-dimethoxvbenzvnipiperidinvlamino1-9- 

cvclopentvlpurine trihvdrochloride 

Scheme B , step a: 4-Carboxamide- 1 -^^-dimethoxylbenzyOpiperidine 

4-Carboxamide-l-(3 t 5dimethoxybenzyl)piperidine may be prepared from isonipecotamide and 
30 3,5-dimethoxybenzyl chloride (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-armno-l-(3,5-dimethoxvbenzv0piperidine 
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4-Amino-l-(3,5-dimethoxybchzyl)pipendine is^pared-from-^xamide-l^ 5- 



^^^^ 

cvclopentylptirin* : 

methyiamtne essentia.!, as described ^ in 6xaraple , ^ ^ fc 

s^"* A ' ^ r ' "rrrr.n^n, in o. „ | nhfT ,. nim i n . , A „, r ,,„ ■ ■ — ; 

frWYlllnip^inYlMinQ o r rc | 0Denn , ln „ rin . .h^ ..,,,.^ . , 

cycJopemylpurine trihydrochloride is prepared from 2-chloro-6-[4-n-(3,5-dimeihoxy- 
<»»Wp«^^ esse„„a„y as described in Example Scheme ' 

APCI: 549 (M +1 ) , 
15 Rf (min.) = 2.27 

Example 147-H .. , - 

■2-rrrans-r4-aniinf)cvrlnh P v,, |) am i nn |. fi . r4 . p_p ^ 

Sh ^f"-^y|^ T1 . ||l r i peri(linvlMino , o ^hv^Hi^ . 

^ S «**P* ^xamide^^^^^^ 

r Pe T fe ^ te( "- rtfl ™~^ AkMdl - 

Company) essentially as described above in Example 38, Scheme B, step a 

Scheme B, step h- 4-,mmr, 1 f^-bisl.rif l „ n ^ r |K. r . | :,, ri| .„, | , ||| . . . 

^Amn,o-,.(3,5-b i s- [ ri f luoromethylbe„ 2 yl,pipendi„e i,p^ from i.arboxamide-HJ 5- 
.s-t^oromethyiben.yopiperidine essentiaUy as described above in Exampie 38, Scheme' B, 

Scheme A step h- -> rhlnm fl n n n r i 

CVClODentylpnrin^ ^ 



3o !" cu ™; 6 : [4 ' [I - <3 ' 5iWs - rtfluorome,w 

30 prepare, from 2.6.dich,„ro-9-cyclope„«y, P on»e, 4-amin„.,. (3 , 5 .bis. 
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(trifluoromethvlben2vmpiperidinvlaminQl-9-cvclopentvlpurine trihvdrochloride 
2-[TransH4-amnocyclohexyl)aniino]-6-[4-[l-[3 > 5-bis(trifluoromethyl)benzyl]]- 
piperidinylamino]-9-cyciopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ 1- 
bis(3,5-trifluoromethyl)benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described 
5 in Example 1, Scheme A, step c. . . . 

APCI: 625 (M* 1 ) 
R f (min.) = 2.37 

Example 147 -e 

2-rTrans-(4-aminocvclohexvnaniinol-6-f441-(23-difluorobenzvnipiperidinvlamino1-9- 
10 cvclopentvlpurine trihvdrochloride 

Scheme B, step a: 4-Carboxamide-l-(23-difluorobenzyl)piperidine 

4-Carboxamide-l-(2,3-difluorobenzyl)piperidine may be prepared from isonipecotamide and 

2,3-difluorobenzyl bromide (available from Aidrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 
15 Scheme B, step b: 4-amino-l-f2.3-difluorobenzvDpiperidine 

4-Amino-l-(2,3-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,3- 

difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-f4-f l-(2.3-difluorobenzvnipiperidinvlamino1-9- 

cvclopentvlpurine 

20 2-Chloro-6-[4-[ 1 -(2,3-difluorobenzy l)]piperidinylamino]-9-cyclopentylpurine is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,3-difluorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-f l-(2.3-difluorobenzvni- 

piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(23-difluorobenzyl)]piperidinylamino]-9- 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,3-difluoro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 525 (M +l ) 
30 R, (min.) = 2.26 

Example 147-f 

2-[Trans>r4-aminocvclohexvnamino1-6-r4-fl-(2,5-difluorobenzvl > )1piperidinvlamino1-9- 
cvclopentylpurine trihvdrochloride 
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Scheme B, step a: 4-C a rhnY ami H. . 1 . (2 ,5-Hiflnnrnh. n 2v ifai ne , rifi in^ 



4 : Carboxaraide-l-(2,5-difluorobenzyl)piperidine may be prepared from isonipecotamide and 

2.5- difluorobenzyl bromide (available from Aidrich Chemical Company) essentially.^ , , . 
5 described above in Example 38, Scheme B, step a., ........ 

Scheme B, step b: 4-aminn-l-r? < j -difl U nrohe.n7v 1 ) r ; r ^H;^ 

4-Amino-l-(2,5-difluorobenzyl)piperidine is prepared from 4-carboxamide-l -(2,5- . . .. . 
difluorobenzyDpiperidine essentially as described above ^ in Example 38, Scheme B, step b. . . 
Scheme A, step h- ?-Chloro-6-r4-n-(? ^difluornh P n, v . )1r ir qridinv i aminn1 , Q , 

10 cvclopentylp nnnp 

2-Chl 0 ro-6-[4-[l-(2,5-diflu 0 rob e nzyl)]pip e ridinylarmno]-9-cyclo P entyl P uri^^ 

2.6- dichioro-9-cyclo P entylpurine, 4-amino-l-(2,5-difluorob e nzyl) P i P eridine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. s , 

Scheme A, step c: ^rTrans-^minorvclohexvn^inoL^ ^f m.^^^ y 
15 Piperidinvlaminol-Q-cvrlnp^nt vlDurinetrihyHrA^hinriH. 

2-[Tran S -(4-armnocycl 0 hexyl)armno]-6-[4-[l-(2,5-difl ; v 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4 r [l-(2,5 T difluoro- , 

benzyDJpiperidinylaminoJ-g-cyclopentylpurine essentially as described in Example 1, Scheme . 
A, step c. 

20 APCI: 525 (M* 1 ) . . ' 
Rf (min.) = 2.26 . - 

. Example 147-g ... 

2-rTrans-f4-aminorycl 0 hexyl)aminoi:6-r4-n-n ^ifiM^Ke n^n^i^riHi^,,^^,. ' 

cvclopentyl purine trihvdrochloride 
25 - g^eB.stepa- 4-Carhnx am i^-l . r 3,5-diflnnrnh.n 7Yl)r ir ^^^ 

4-Carboxamid e -l-(3,5-difluorobenzyl)p ip eridine may be prepared from tsonipecotamide and . 
3.5-difluorobenzyl bromide (available fr om Aldrich Chemical Company) essenti ally as 
described-above in Example 38, Scheme B.'step a. . " '~, 
Scheme B, step h; 4-aminn-l-n ^-d ifluorohPnrvhpip^Hin. . ' .' 

30 ; 4 -Amino-lK3,5-difluprobenzyl)pi^ridineis.prepared.^^ " 

difluorobenzyDpiperidine essentially as described above in Example 38, Scheme B, step b. - 
Scheme A, step h- 7.-Ch loro-6-f4-ri - (? S-diflimrn^Tvi^oeridinvhminni-Q- 
cvcloDentYlpnri™ 
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2-Chloro-6-[4-[l-(3,5-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine 1 4-amino-l-(3,5-difluorobenzyl)piperidine, and triethyl amine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-r4>aminocvclohexvnaminol-6-r4-n-(3.5-difluorobenzvni- 
5 piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(3,5-difluorobenzyl)]piperidiny 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3,5-difluoro- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
10 APCI: 525 (M +l ) 
(min.) = 2.25 

Example 147-h 
2-rTrans-(4-aminocvclohexv0aminoV6444l-^ 

cvclopentvlpurine trihvdrochloride 
15 Scheme B, step a: 4-Carboxamide-l-(2.4-difluorobenzvnpiperidine 

4-Carboxamide-l-(2,4-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
2,4-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B f step a. 
Scheme B. step b: 4-amino-l-( , 2.4-difluorobenzvl > )piperidine 
20 4-Amino-l-(2 t 4-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,4- 

difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r441-(2.4-difluorobenzv])1piperidinvlaminol-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[l-(2,4-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
25 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2,4-difluorobenzy Opiperidine, and triethy lamine 
essentially as described above in Example 1 , Scheme A, step b; 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminoV6-r4-n-(2.4-difluorobenzvm- 
piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans^4-aminocyclohexyl)amino]-644-[l-(2,4-difluorobenzyl)]piperidinylamino]-9 
30 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,4-difluoro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
APCI: 525 (M +1 ) 
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Rf (min.) = 2.25 • • v ...... ; .,,..:/...,■, ......... . . . . 

. — . — 11 : Example 147-i — - ; ■ ■ ■ — ■ — - — ■ — - — 

. 2-rrrans-f4-aminocycl6^ 

cvciopentvl purine trihvdrochloririe - 
5 Scheme B, step a: 4-Carhn y pm , de^1-r^-m P th Y lhenzvnnineririin P . - . . . , , ^ 

4-Carboxamide-l-(3-methylbenzyl)piperidine may be prepared from isonipecotamide and 3^ 
methylbenzyl bromide (available from Aldrich Chemical Company) essentially as described : 
above in Example 38, Scheme B, step a. : ; . . ... 

Scheme B, step b: 4-aminn- W3-methYlhftn7vn P iperidinft 
10 4-Amino-l -(3-methylben 2 yl)piperidine is prepared from 4-carb6xamide-l-(3- 

methylbenzyDpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A, step h- 2-^10^4-^3-™™^ 

2-Chloro-6-[4-[l-(3-memylbenzyl)]piperidinylamino].9-cyclopentylpurine is prepared from 2,6 
dichloro-9-cyclopentylpurine,4-armno-l-(3-methylbenz y l)pi P eridine^ 
15 essentially as described above in Example 1, Scheme A, step b: 

Scheme A, step c: 2-rTrans-(4-a m inor.vHnh P v Y l) ar nino 1 .fi.r4-ri-f3.methv1h ft n 7 Yl)1-- 
piperidinvlaminol-9-cvclnpfn tvlnurinetrihY Hmrhln,^,. 

2-rrrans-(4-aminocyclohexyl)armno]-6-[4-[l-(3-methylbenzyl)]piperi^^ .. . .... : 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-methylbenzyl)]- 
20 piperidinylaminoJ-9-cyclopentylpurine essentially as described in Example 1, Scheme A,' step c. 

APCI: 503 (M +1 .) ■ .. .-. •. . . . .. . ., '. . ; _ : ; ; , 

Rf (min.) = 2.24 . ._, ... . ; . _ . . , ■ 

Example 147-j 

2-rrrans-r4-a m inor.vclohexvl)amino1-6-r4-fl.r3-fl ll nrnh.n 2v n 1ninf , n H inv , amin » ] .o.: - 

25 ' — 

cvciopentvlp urine trihy rinvhlnrin,* 

Scheme B, step a: 4-Carhn xa n 1 i de-l-r3-fl.,nmh e n Z vl^ip e ririin P .. . ..... •. 

4 - Car b^am ide-l-( 3-fluorob en Z yl)piperidine may be pre pared from isoni pecotamide-anH 3 

fluorobenzyl bromide (available from Aldrich Chemical Company) essentially- as described ' 
above in Example 38, Scheme B, step a: ■ . . ....... ,. 

30 Scheme Bi step b: 4-aminn.i:( 3-fl U nr' n hen7vlY i r vr;H;n a ' . , : . ; ... , . . .,. ... 

4-Amino- 1 -(3-fluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
fluorobenzyDpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A, step h- 2-Chl 0r o-6-r4-f 1-r3-fl U omh.n^ l ) 1r ;r .r i dinv | am i nn1 , q ^ v . Ur „ M ,, r ,,^„ . 
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2-Chloro-6-[4-[l-(3-fluoroben2yl)]piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro^-cyclopentylpurine, 4-amino- H3-fluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-ITrans-(4"aminocvclohexvl)arrunQl-6-r4-[l-f3-fluorobenzvni- 
5 piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexyl)ar^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-fluorobenzyl)]- 
piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
APCI: 507 (M +1 ) 
10 (min.) = 2.25 

Example 147-k 
2-rrrans-f4-aminocvclohexvnamino1^ 

cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-(2-fluorobenz\4toiperidine 
15 4-Carboxamide- 1 -(2-fluorobenzyl)piperidine may be prepared from isonipecotamide and 2- 
fluorobenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino- l-(2-fluorobenzvl)piperidine 
4- Amino- 1 -(2-fluorobenzy l)piperidine is prepared from 4-carboxamide- 1 -(2- . 
20 fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-f4-f l-(2-fluorobenzvl)1piperidinvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[4-[l -(2-fluorobenzy l)]piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino- l-(2-fluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 

25 

Scheme A. step c: 2-rTrans-r4-aminocvclohexvnarrtinol-6-r4-ri-(2-fluorobenzvni- 
piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride . 
2-[Trans-(4-anunocyciohexyl)aim^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2-fluorobenzyl)]- 
30 piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
APCI: 507 (M* 1 ) 
R f (min.) = 2.22 

Example 147-1 
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2^ T rans-(4-aminocyr 1 o h exYl)aminol-6-M f 1 ^-fl^^ip i^^,.^^ „ 

— — CVclopenfvlpiirin e-trihvdmnhlnrirfp — ^ — 



Scheme B, step a- 4-r a rhny am lH..i- r4 . f i liom ^ nyvl)r ; r ^ ;n . 

4-Carboxamide-l-(4-fl U orobenz y l)piperidine may be prepared from isonipecotamide and 4- 
5 fluorobenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B, step h: 4-aminn-l ■(d-fi, , orohen7vnp irriH;na ., 

4-Aniin 0 -l-(4-fl U orobenzyi)piperidiheisprep^ .. ; V 

fluorobenzj-Dpiperidine essentially as described above in Example 38, SchemeB stepb 
10 SChCme A ' SteP h " ? - rhl "°-*-r 4 -f H*-nuoroh ^ 

2-CWoro-64441-(4- fl uor 0 benzyl)]pi P eridinylarmno]-9-cyclopentylpurine is prepare d from 2 6- 
d.chloro-9-cyclopentylpurine, 4-amino-l-(4-fluorobenzyl) P iperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b - 
Scheme A, step r- ?-fTrans-(4- ? ,mmor^,Hohexvl^n li n.i.^ .p. r 4-fi, inrnhpn7V , }1 , 
15 P'Peridinvlaminol-9-cv C lnp P n fY i r ,, rinetrihv ri mf . hlnriH< , 

. .." . 

Cydopem^puriae OSltydrohloride is piiepared.firom 2^o«o-^C4-tiK4-flu«»oben 2 yl)> 
piperidinylaminol-9-cyclopentylpurine essentially as described in Example 1 , Scheme A step c 
APCI: 507 (M +1 ) ' . / 

20 R f (min.) = 2.23 , . . 

Example 147-m . . ... ,.\ 

2-n^-r4^minnr^nh^ Y |)n mitfn1 ^ 

cvclopentyl purine trihY rWhlnr,H„ 
Scheme B, step a- 4^Carhoxamide-1-n-trifl U ornm P rh v ih. n ^,, )r ; riiinr . 
25 4 - C ^oxa^de-l-(3-trifluoromemylben Z yl)p^^ ; 

and 3-(trifluoromethyl)ben Z yl bromide (available from Aldrich Chemical Company) essentially 
as des cribed above in Example 38, Scheme B, step a. . ... „ _ _ 

""^h^el^-r^^^ " ;~ 

^Amino-l-(3-trifluo r ometh y lbenzyl)piperidine is prepared from 4-carboxamide-l-(3- 
30 trifluoromemylbenzyOpiperidine.essentially as.described above in Example 38, Scheme B, step 

CVClopentylpi.rmP 
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2-Chloro-6-[4-[ l-(3-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-trifluoromethylbenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-[Trans-(4-aminocvclohexvnamino1-6-f4-ri-(3- 
5 trifluoromethvlbenzvnipiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyciohexyl)amino]-6-[4-[l-(3-ta^ 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l -(3- 
trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
10 APCI: 557 (M +1 ) 
R f (min.) = 2.31 

Example 147-n 

24Trans-f4-aminocvclohexvDaminol-6-r4-fl-(2-chloro-6-fluorobenzvl)1piperidinvlan^ 

cvclopentvlpurine trihvdrochloride 
15 Scheme B, step a: 4-Carboxamide-l-( r 2-chloro-6-fluorobenzvl)piperidine 

4-Carboxamide-i-(2-chloro-6-fluorobenzyl)piperidine may be prepared from isonipecotamide 

and 2-chloro-6-fluorobenzyl chloride (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-(2-chloro-6-f]uorobenzvDpiperidine 
20 4-Amino4-(2-chloro-6-fluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2-chloro-6- 

fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-[4-[l-(2-chlorO'6-fluorobenzvl)1piperidinvlaniino1-9- 

cvclopentylpurine 

2-Chloro-6-[4-[l-(2-chloro-6-fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
25 from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-chloro-6-fluorobenzyl)piperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocyclohexvnamino1-6-[4-n-f f 2"Chloro-6- 

fluorobenzyl)1piperidinvlamino1-9-cyclopentylpurine trihvdrochloride 

2-[Trans-(4-aiTunocyclohexyl)amino]-6-[4-tl-(2-chloro-6-fluorobenzyl)]-piperidi 
30 cyclopentylpurine trihydrochloride is prepared from 2-chloror6r[4-[ l-(2-chloro-6- . 

fluorobenzyl)]piperidinylamino]-9-cyciopentylpurine essentially as described in Example 1, 

Scheme A, step c. 

APCI: 541 (M +1 ) 
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R f (min,) = 2.22 • v : . : ... . r .■ ,^, v ._ t , , 

--^ — — r ' ■ ^ — - Example 147-cv - - — 
. 2 -rrrans.r4.aminorvclohexvl)amino1-6.M.ri-n.4.dinhlnrnh.n, y iv^ 

cyclopentylpnrinp trihydrochlrwidp • - , . . . 
5 Scheme B, step a: 4.Carhoxamide-l-n.4-Hirhlnm V nzv i-) Dineriri i ne . - : .. 

4-Carboxamide-l-(3,4-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 
3,4-dichlorobenzyl chloride (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. • . . . , 

Scheme B, step b: 4-aminn-l-n A. dich i 0rnhen7vnr irr;H -„ o 
10 4-An*no-l-(3,4-dichlo^^ 

dichlorobenzyDpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A, step h; 7-ChlonMS.f4.ri-n ^rtichlcm^Tv.^ p^^,^ , 
Cvclopentvlp iiring 

2 -Chloro-6-[4-[i-( 3( 4^ . s prepared from 

15 2,WicUoro-9-cyclo^^ and triethylarnine 

essentially as described above in Example 1, Scheme A, step b. V 

Scheme A, step c; ?-fTrans-(4-aminor>rlohexvn a n 1 ;n.v^ K . r i-r3.4-dinhlnrnh f .n^n 1 . 
r2ir^ridinvlaminol-9-cvrln p P n tvln U rin P trihy Hr^hi^;^ , 

^rans-^ani^^ . '. 

20 cyclopentylpurine trihydrochloride is prepared from '2-chloro-6-[4-[l-(3,4-dichJoro; 

ben Z yl)]pip e ridinyl a mino]-9-cyclo P entylp U rin e essentially as described in Example 1, Scheme 
A, step c, 

APCI: 557 (M +1 ) . / 

Mmin.) = 2.33 ; ,\ \ 

25 

- ; Example 147-p 

2-fTrans-f4-a m inoryd 0 hexyl)am . , 

■ . : cyc lppentvlpnr ine trihvdrochlnriHg . , 

S cheme B, step r- 4-C arhoxa m idp -l-r2-n a p hthvl)m^h Y i r ; r ^^ n ^ . . . . . • ,. 

4-Carboxamide-l-(2-na P hthyl)methylpi pe ridine may : be prepared from isonipecotamide and 2- 
30 (chloromethyDnaphthalene (available from Aldrich Chemical Company) essentially as described 

above in Example 38, SchemeB, step a. , . . 

Scheme B, steph:- 4-amino- l-( %n a P hthvnm f »rhy l r i p .n-HW 
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4- Amino- 1 -(2-naphthyl)methylpiperidine is prepared from 4-carboxamide- 1 -(2- 

naphthyl)methylpiperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-r4-l-(2-naphthvnmethvnoiDeridinvlarnino1-9-cvclopentvlpurine 

2-Chloro-6-[4-l-(2-naphthyl)methyl]piperidinylamino]-9-cyciopentylpurine is prepared from 
5 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2-naphthyl)methylpiperidine f and triethylamine 

essentially as described above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-f l-(2- 

naphthvnmethvHpiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aminocyclohexyi)amino]-6^^ 
10 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4~l-(2- 

naphthyl)methyl]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 

Scheme A, step c. 

APCI: 539 (M +1 ) 

Rf (min.) = 2.30 
15 Example 147-q 

2-rrrans-(4-aminocvclohexvl)aminol-6-f441-(2-methoxvbenzvD1piperidinvlamino1-9- 
cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-(7-methoxvbenzvl)piperidine 

4-Carboxamide-l-(2-methoxybenzyl)piperidine may be prepared from isonipecotamide and 2- 
20 methoxybenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino- l-(2-methoxvbenzvl)piperidine 
4-Amino-l-(2-methoxybenzyl)piperidine is prepared from 4-carboxamide- 1 -(2- 
methoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
25 Scheme A. step b: 2-Chloro-6-r4- n-f2-methoxvbenzvnipiperidinvlaminol-9-cvclopentvlpurine 
2-Chloro-6-[4-[l-(2-methoxybenzyl)]piperidinylamino]-9-cyciopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2-methoxybenzyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-f4-ri-(2-methoxvbenzvl)1- 
30 piperidinvl aminol-9-cvclopentvlpurine trihvdrochloride • 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(2-methoxybenzyl)]piperidiny lamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[i-(2-methoxybenzyl)]-" 
piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
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R,(min.) = 2.19 • ^ _^.^.,L'„1^^.^ - ■ ■ : 



• ; •-" Example 1 47-r 

2-rrran S -f4-a m inoc YC lohe X vl^^ 

5 cvclopentyl purine trihYdrochloride 

Scheme B, step a: 4-n a rhnv am ;^;i. r 2,5-H,>hlnrnh e n 2 vn P in e riHin P 
4-Carboxamide-l -(2,5-dichlorobenzyDpiperidine may be prepared from isonipecotamide and 
2,5-dichlorobenzyl chloride (available from Uncaster) essentially as described above in 
Example 38, Scheme B, step a. 
10 Scheme B, sten h: 4-aminn-I.O S- dichlnrnlv»n 7Y l) p;r ^ ; ^ . , 

4-Amino-l-(2,5-dichlorobenzyl)piperidine is prepared from 4-carboxamide-l -(2,5.; : v 
dichlorobenzyDpiperidine essentially as described above in Example 38, Scheme B, step b. ■• 
Scheme A, step h- ?-Chloro-6-f4-n-f? 5-dichloroh P n 7 vi )l rir ^H ; „ y ,^:^ 1 n 
cvclopentvlp nrinft 

15 2 -Chloro-^4-[l.(2,5-dichlorobenzyl)]pi r ^ridmyla J nino^ 
2,^^0-9^10^1^?^, 44^1-054^^ 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step r- 7-rTrans-{4-aminorvc^^ . . 

piperidinvlaminol-9-cvclnjv.pt vinurinP h-ihy rWhi,,,;,^ 

20 S-fTrans-^am^^ 

cyclopentylpurinetrihydrochloride is prepared from 2-chloro-6-[4-[l-(2,5-dichloro- ^ 

benzyl)] P iperidi n ylarnino]-9-cyciopentyl pU rine essentially as described in Example 1, Scheme . . 
A, step c. ....... 

APCI: 557 (M +1 ) ..... 

25 R f (min.) = 2.22 

Example 147-s 

2 -rrr a n s-f4-amin()cvclohex , t , 

cvclopentvlpiirin/. t rjhvdrochlnriHp . .- 

S cheme B, step a - ^Carr^v.miH.- ^ yc^^^^ p;^;^ ., ... , . 

30 ^Carboxaimde-1-cyclohexylmethylpiperidinemaybep^ 

cyclohexylmethyl bromide (available from Aldrich Cherrucal Company) essentially as described " 
above in Example 38* Scheme B, step a.,: .. •.. .,' .; 

Scheme B, step b: 4- a mino-l-rvcloh fl yvlm.th Y i r;r ^ Hin „ • . . . 
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4-Amino-l-cyclohexylmethylpipcridine is prepared from 4<arboxamide-l- 
cyclohexylmethylpiperidine essentially as described above m Example 38, Scheme B. step b. 

^ ||nr , . n y. ^ V ^.A.U.n..vdohev^ 

2-Chloro-6Wl^^ iS PreparCd fr ° m ' ' 6 " 

5 dichloro-9-cyclopentylpurine, 4-amino-l-cyclohexylmethylpiperidine, and triethylamine 

essentially as described above in Example 1 , Scheme A, step b. . 
Scheme A, step c: 2-[Trans-(4-aniinocyclohexyl)arnino]-6-[4-(l- 
cyclohexylmethyl)pir«ridinylaniino]-9<yclopentylpurinetrihydrpchloride 

2-rTraris-(4-aminocy^^ 
10 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-(l- 

cyclohexylmethyl)piperid^^ as described in Example 1, 

Scheme A, step c. 
APCI:495(M*') 
R,(min.) = 2.25 

Exam ple 147-t V • 

r.yclnpentvb """'' trihydrochloride 
ch^r stena: 4 ^^hnv a mid e -l-f2-rhloro-4-flMorohenzYl)piperidine 
4 -Carboxamide4<2-ch^^ may be prepared from isonipecotamide 

20 and 2-chloro-4-fluorobenzyl chloride (available from Lancaster or Acros) essentially as $ , 
described above in Example 38, Scheme B, step a. 
Qrhpm ^ R step h: A. am ino-1-f2.chloro-4-flnorohe n7.vl)piperidine : 
4-Arnmo^2-chlo^^^ » from 4-carboxamide-l-(2-chloro-4- 

fluorobenzyDpiperidine essentially as described above in Example 38, Scheme B, step b. 
25 a ^h: 2- rH l nrn.^r4.f1-r2-chlom4-f1noroben7Yl)lpiFridinylamino1-9- 

ryr.lnpftntvlDUrine 

2.CWoro-6-[4-[l-(2<hloro4-fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-c y clopentylpurine, 4-aniino-lK2-chloro-4-fluorobenz y l) P iperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. . 
30 Srh*m ft A. sten c: ? -rT ra n.-f4- a minoarrlohexvl)aminol-6-[4-[l-(2-chloro-4- 
flMomh P n7.vhlpiner^"y'^inn1.9-cvcloiv'n^^nrinMrihvdrochloride 
2-rrran S K4-aminocyclohexyl)armno]-6-l4-[l-(2^^ 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2-chloro-4- 



WO 99/43675 ' r 

PCT/US99/03450' 

176 

fluorobc^Jpiperidiny^^cyciope^ipuH* 
Scheme A, step c. . ■ ■ . ... , - ^— - ' 

APCI: 541 (M* 1 ) .-, ■. < ', ;/.-.,-'; ,. . .,. 

R f (min.) = 2,28 

5 Example 147-n - ■ • .. . 

cyclopentvlOurinft frihyHr^^i^rjflr 
^chemej, step a: 4-C^ am ^ „ Uin ^n^iY ^^ .. 

3.4-dtfluorobenzyl bromide (available from Aldnch Chemical Company) essentially as ■ ' 
described above in Example 38, Scheme B, step a. - .. 

Scheme B, step h- 4- a minn...n ^«.-~ r o benyv n r irri H^ . . 

4-Anuno-l-(3,4-diflu 0 robenz y l) P i per idi n ,.is prepared from 4-carboxamide-l 1(3 4- ■ ' 

cvclopentylp unnp 

^cwo^-cyco^p^, 4-a mta( ,H3.4-d i fluo ro b ra2yl )p ip e ridine , a „d « eBhyIamille 
essentially as described abpve in Example 1, Scheme A, step b 

E! pendmylaminol-0-rvrl n r »n , T , r „ r j - lrillvrtm , h | rir| 1f . , . , , 
2.n™s.(4-anUh Q ^^ 

r y ' ,lPi ^ dtay ' a ™ n0l " 9 " yt ' 0Pe ~^ 

^ A, step c. 

APCI: 525 (M*'.).' . 

R f (min.) = 2.29 . ... 



Example 147-v - . ... .. .. 

' "•■ - cvclobentvlpurine frihyHr^hUrj^p . ; 
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Scheme B. step a: 4-Carboxamide-l-f2.6-difluorobenzvDpiperidine 
4-Carboxamide-l-(2,6-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
2,6-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
5 Scheme B. step b: 4-amino- 1 -( 2,6-difluorobenzvl , )piperidine 

4- Amino- 1 -(2,6-difluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(2,6- 
difluorobenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-ri-(2.6-difluorobenzvmDiperidinvlamino1-9- 
cvclopentvlpurine 

10 2-Chloro-6-[4-[l-(2 > 6-difluorobenzyl)]piperidinylamino]-9-cyclopentyIpurine is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2,6-difluorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rrrans>(4-aminocvclohexvnaminoV6-[4-ri-(2.6-difluorobenzvni- 

piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
15 2-|Trans-(4-ariiinocyclohexyl)amino]-6-[4-[l-(2 t 6-difluorobenzyl)]piperidinylamino]^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ l-(2,6-difluorQ- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 525 (M +i ) 
20 R f (min.) = 2.26 

Example 147-w 
2-ITrans-(4-aminocvcIohexvDamino1-6-r4-n^ 

cyclopentylpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-(3.5-dichlorobenzvnpiperidine 
25 4-Carboxamide-l-(3,5-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 
3,5-dichlorobenzyl chloride (available from Trans World Chemicals or Fluorochem Ltd.) 
essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-amino-l-(3.5-dichIorobenzvDpiperidine 
4-Amino-i-(3,5-dichlorobenzyl)piperidine is prepared from 4-carboxamide- 1-(3,5- 
30 dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A T step b: 2-Chloro-6-f4-n-(3,5-dichlorobenzvmpiperidinvlaminol-9- 
cvclopentvlpurine 
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2 : Chloro-6-[4-[l.(3,5-dichlorobenzyl)]p 1 peridinylarn 1 no]-9-cy^^ is prepared from 

2,6 ^ ChlOr °- 9 - CyCl0pentyl P urine » 4 -^no-l-(3,5-dichlorobenzyl) P iperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. --. 
Scheme A, step c ?-rrr a ns-(4-aminnrvclohavvn a n, ; ^ 1 ^ f4 , ri , n ^m^^^ 

5 P'Peridinvlaminol-Q-cvrlnp.nfYiDurinR rrihvrWhi^. . - 

cyclopentylpurinetrihydrochloride is prepared from 2-chloro-6-[4-[1^3,5-dichloro- , , 

tenzyl^iperidin^ essentially as described in Example 1, Scheme 

A. step c. 

10 APCI: 557 (M* 1 ) . .. .. . . 

R,(rnin.) = 2.31 

Example 1 47- v . ; - . .. . , , 

2-rr ra n S -(4- a minnr Y clohexY)) ? ,minnl-6.M .HO ^ 4-H^,^^ nininsri , invlgm ^ 1:Q 

cvclopentylpurinft trihy drochlorirte 

^Carboxamide-l^^-dichlorobenzyl^ndmemay 

2,4-dichlorobenzyI chloride (available from Aldrich Chemical Company) essentially as . 
described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4- am inn-l-n , 4 -dichlornh>,n Tv i )r ; r ^^ n , 
20 4-Amin 0 -l-(2,4-dichlorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,4- 

dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b: , ; ; 
Scheme A, step h- ?-Chl 0 ro-6-r 4 -n -f> ^,>jj orohe n^i r ipM4 < . ; , Y ,^., T . . , 

cvclopentylp tinnp 

2-Chloro-6-[4-tl-(2 ) 4-dichlorobenzyI)] P iperidinylamm 0 ] is prepared from 

25 2,6-dichlor 0 -9-cyclopentylp U rine, 4-amino-l-(2,4-dichlorobenzyl)piperidine, and triethylamine 
essentially- as described abpyein Example 1, Scheme A, stepb. 
MgmeA^;^^ 

piperidinvlamino1-9-cvrJnp pnf Y . r Jrinetr i hv H r ^M» r ,^ . 
^[Trans-^ami^^ 

30 cyclopentylpurine ^hydrochloride is prepared from,2-chloro-6-[4-[l.(2,4-dichlor 0 . ,. , . , , 

be M yl)]pi P eridinylamino]-9-cyclo P entylp U rinees S endally a^ U Scheme ., 

A, step c. 

APCI: 557 (M +1 ) 
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(min.) = 2.31 

Example 147-v 
2-rrrans-(4-aminocvdohexv0aminol-6-r441-f3-^ 

- cvclopentvlpurine trihvdrochloride 
5 Scheme B. step a: 4-Carboxamide-l-G-chloro-4-methvlbenzvl)piperidine 

4-Carboxamide-l-(3-chlpro-4-methyibenzyl)piperidine may be prepared from isonipecotamide 
and 3-chloro-4-methylbenzyl chloride (available from Pfaltz-Bauer) essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino4-Q-chloro-4-methvlbenzv0piperidine 
10 4-Amino-l-(3-chloro-4-methylbenzyl)piperidine is prepared from 4-carboxamide-l-(3-chloro-4- 
methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. stepb: 2-ChlorO"6-r4-n-(3-chloro-4-methvlbenzvl)1piperidinvlaminoV9- 
cvclopentvlpurine 

2-Chloro-6-[4-[ 1 -(3-chloro-4-methylbenzy l)]piperidinylamino]-9-cyclopentylpurine is prepared 
15 from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-chloro-4-methylbenzyl)piperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A. stepc: 2-rrrans-( f 4-aminocvclohexvnamino1-6-f4-n-f3-chloro-4-methvlbenzvl)1- . 

piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride . 

2-[Trans-(4-aminocycIohexyl)anuno]-6^^ 
20 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-chloro-4- 

methylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1 , , 

Scheme A, step c. 

APCI: 537 (M +1 ) 

Rf (min.) = 2.25 
25 Example 147-z 

2-rTrans-( f 4-aminocvclohexvnaminoV6-f4-[l-(4-trifluoromethoxvbenzvl)1piperidinvlami 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-(4-trifluoromethoxvbenzvl)piperidine 

4-Carboxamide-l-(4-trifluoromethoxybenzyl)piperidine may be prepared from isonipecotamide 
30 and 4-(trifluoromethoxy)benzyl bromide (available from Aldrich Chemical Company) 

essentially as described above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-amino-l-(4>trifluoromethoxybenzyl)piperidine 
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rtta™*^^ 

step b. 

5 cvclopenrylp nrin^ 

tne-bvlamme anally as described above i„ Example ,, Scheme A. siep b ■ 
Scheme A, Wr^^-U-^ r^. ^vn^ W f| f1 . . , 

Example 1, Scheme A, step c 

15 APCI: 573 (M +1 ), 

R f (min.) = 2.23 . _ . 

Example 147: aa ..... 

a jT^-.m in^l. te^^n^^^p ^ rHr , inrnmr|||i n lsafetta3a 

9-cvclnpffnfy lpurine trihy rWhUrj^ 
20 ^^^^ . . 

~ami^ (.v^bteta Aldrich chemiC, . . 

Company) essentially as described above in Example 38, Scheme B, step a 
S chemes, st,.p h~ 4-,mino H g^ ferifluoromethv.hen.v,^ ^.,,;^ 

25 4-Amino-l-(2,4-bis- t ri fl uorometh y ,ben Z yl) p ipendine is prepared from 4-0^^.(24- 
b-nfluoromethylbenzyOp^ 

step b. « - . t •■ . * 



cvclopenryfpiiri n<a . . — 

prepared from 2,6-dichloro-o.cycloper.rvIpurine. 4-ami„o- H 2 4-bis- 

Wfluo r o m e, hy ,be„z y l„p ip e rid i„e. a„d famine essenuaj.y as described above i„ Examp,e 

1, Scheme A, step b. 
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Scheme A, step c: 2-rTrans-(4-aminocvclohexvnamino1-64441-f2,4-bis- 
trifluoromethvlbenzvmDiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-n^ 

piperidinylamino]-9-cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2 > 4- 
5 bis-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example L, Scheme A, stepc. 
APCI: 625 (M +l ) 
RfOnin.^ 1.44 

Example 147-ab 

10 2-fTrans-(4-aminocvclohexvl)amino1-6-r441-f24rifluoromethoxvbenzvnipiperidi 

cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-(2-trifluoromethoxvbenzvnpiperidine 
4-Carboxamide-l-(2rtrifluoromethoxybenzyl)piperidine may be prepared from isonipecotamide 
and 2-(trifluoromethoxy)benzyl bromide (available from Fluorochem Ltd.) essentially as 

15 described above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-amino-l-(7-trifluoromethoxvbenzvl)piperidine 
4-Amino-l-(2-trifluoromethoxybenzyl)piperidine is prepared from4-carboxamide-i-(2- 
trifluoromethoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 

20 Scheme A. step b: 2-Chloro-6-l"4-f l-(2-trifluoromethoxvbenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[ l-(2-trifluoromethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-trifluoromethoxybenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
25 Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1-6-f4-n-(2- 

trifluoromethoxvbenzvl)lpiperidinvlaminol"9-cvclopcntvlpurine trihvdrochloride 
2-[Trans-(4-antinocyclohexyl)amino^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2- 
trifluoromethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 
30 Example 1, Scheme A, stepc. 
APCI: 573 (M +i ) 
R f (min.) = 2.26 

Example 147-ac 
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„ -.^CvelepentYlpnrin^^^^-i^-;^ — 

N-Benzvl-4-raminnmfirh Y i) D i De ririin^ 

5 N -^— a ^'^ «m ^ ^^jpipe*, (avaiiable from 
5 AMnch Chem,ca, Company, as described by L . «, ^ (J ^ ^ 

^'^l-benzyl,^^^ . 
^ IopenIylpuri „ e , N . WaffltoomeU , ylpiperidin ^ d trie%iamjne cKmi 
as described above in Example 1, Scheme A. step b. 
10 S cheme A, step r~ MTran^.^^-., ..,^.^,^,^^ ^ f } 

t«wl)piperidi n Tlmr,hvhminn| ^ cycl op. MV | Dllrinf . MMr ^ f . 
2-[Tra„sK4-ami„„c^^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-<H4.(i- 

15 Scheme A, step c. F ' 

APCI: 503 (M +1 ) 
Rr(min.) = 2.24 

Example 147-aH 

cvclonenlvlp„,| ne 
Scheme B, step ,■ ^rhmnmin, 1 p pheno.vben^h p,,-^,- 

^arboxamide-.-O-phenoxyben^pipeHtoe may be prepared from isonipecotamide and 3- 
P e„o„ chtoride (avai,ab,e from Lancaster, essentia,* as desCbed above in Exampie 

Jo, scheme B, step a. 

25 4-imino-Ln.^-,., .--^ m 

^Amino-i-p-phenoxyb^p^ fe ^^^^^ 

. ^^5^.«^«.-«« S4 * a » mExamp,e3 8 ,,cher„e-B,s,ep b - - - 

30 * / is prepared from 

2,6^0-9^^^, 4-ami„„- I -(3-phenox y ber, y „piperid i „e, and triethy.arnine . . 
essentially as described above in Example 1, Scheme A, step b . 

- ^"^"VMinol-^YHopr-nivlDurinr , ri |,„H f „„M-.. : ,. 
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2-[Trans-(4-aminocycto^ ; 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-phenoxy- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
5 APCI: 581 (NT 1 ) 
R f (min.)=2.35 

The term "neoplastic disease state' 1 as used herein refers to an abnormal state or condition 
characterized by uncontrolled proliferation. Neoplastic disease states include leukemias, 
10 carcinomas and adenocarcinomas, sarcomas, melanomas, and mixed types of neoplasms. 

Leukemias include, but are not limited to, acute lymphoblastic, chronic lymphocytic, 
acute myeloblasts and chronic myelocytic leukemias. 

Carcinomas and adenocarcinomas include, but are not limited to, those of the cervis, 
breast, prostate, esophagus, stomach, small intestines, colon, ovary and lungs. 
15 Sarcomas include, but are not limited to, oesteromas, osteosarcoma, lipoma, lipsarcoma, 

hemangiomas and hemangiosarcoma. 

Melanomas include, but are not limited to, amelanotic and melanotic melanomas. 
Mixed types of neoplasms include, but are not limited to, carcinosarcoma, lymphoid 
tissue type, folicullar reticulum, cell sarcoma and Hodgkins Disease. 
20 The term "therapeutically effective amount"of a compound of the formula (I) refers to an 

amount which is effective, upon single or multiple dose administration to the patient, in 
controlling the growth of the neoplasm or metastases of the neoplasm or preventing apoptosis. 
A therapeutically effective amount of a compound of the formula will vary according to the age, 
weight, type of neoplasm to be treated, the combination of other antineoplastic agents, and other 
25 criteria well known to those skilled in the art using standard clinical and laboratory tests and 
procedures. A therapeutically effective amount of a compound of the formula will vary 
according to the type of cell susceptible to apoptosis, the location of the infarct, as well as the 
age, weight and other criteria well known to those skilled in the art. . 

The term "controlling the growth" of the neoplasm refers to slowing, interrupting, • 
30 arresting or stopping the growth of the neoplasm or metastates of the neoplasm. The term 

"controlling the growth" of the neoplasm also refers to killing the neoplasia or metastates of the 
neoplasia. 

An effective amount of a compound of the formula is that amount which is effective, 
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upon single or multiple dose administration to a patient in providing an antineoplastic effect or :n 
Waantu*^^ 

destruction of further growth of neoplastic cells. ... . . 

An effective antineoplastic amount of a compound of the formula can be readily 
5 determined by an attending diagnostician, as one skilled in the art, by the use of- known ■ ' 
techniques and by observing results obtained under analogous circumstances. In determining the - 
effects amount, a number of factors are considered by the attending diagnostician, including 
but not limited !*, the- species of mammal; its size, age and general health; the specific disease 
involved; the degree of or involvement or the severity of the disease; the response of the 
10 ^"idualpatient;^^ ,.. 

administration; the bioavailabHity characteristics of the preparation administered; the dose - 
regunen selected; the use of concormtant medication; and other relevant circumstances ■ ^- • - . 

A further embodiment of the present in vention includes a method for the prophylactic 
^^ofapatientatriskofdevelopinganeoplasticdiseasestatecompris^ 
15 Prophylacucally.effectiveantineoplasticamountofacompoundof^ T heterm"a 

patient at risk of developing a neoplastic disease state" refers to a patient who, because of an • 
identified genetic predisposition to neoplasms, had or currently have neoplasms, exposure of ' 
carcmogemc agents, diet, age or has other risk factors associated with the development of • ■ 
neoplastic disease states. Preferred patients at risk of developing a neoplastic disease state - 
20 include paints who are positive, for oncogenic viruses, are in remission from prior treatment of 
neoplasm(s), use tobacco products or. have. previously been exposed to carcinogens such as ■ - 
asbestos, or are positive for various neoplastic genetic markers,. 

Oncogenic viruses are those viruses associated.with cancers. For example, Rous sarcoma 
of chickens, Shope rabbit papilloma, murine leukemia viruses are animal viruses recognized as 
25 ha ™ g a role in deve^ 

genital cancer. Molluscum contagiosum virus is associated with molluscum contagiosum - ■ • 

system such as leukemia and lymphoma. Human retroviruses such as human T-cell 
lymphotropic viruses (HTLV) types . 1 and 2 are associated with some human leukemias and - . 
30 lymphomas. Human immunodeficiency viruses (HIV) types 1 and 2 are the causes of AIDS • 
Epstein-Barr virus has been associated with various malignancies, including nasopharyngeal -. 
carcmoma, African Burldtt's lymphoma and lymphomas, in immunosuppressed organ transput - . 
recipients. 
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Genetic markers such as mutations, rearrangmems and the like in BRCA 1, bcl-1/PRADl, 
cyclin D1/CCND1, pl6, cdk4, especially an Arg24Cys mutation, pl6 !NK4 \ Genetic markers are 
associated with predispositions to various neoplasms. For example, alterations in the BRCA 1 
gene are associated with a higher risk for breast and ovarian cancer. Other genetic markers 
5 include alterations in the MMSC1 gene, which interacts with the MMCA1 brain and prostate 
cancer gene, in the CtIP gene, which is linked to the BRACA1 gene in breast and ovarian cancer, 
binds to the BRCA1 gene and is linked to the El A oncogene pathway, and in the MKK3 gene, 
which is a cell cycle control gene that acts as a tumor supressor in lung cancer by. activating 
apoptosis. Patients at risk of developing a neoplastic disease state also include patients who 

10 overexpress various cell cycle proteins, including cdk4, cyciins Bl and E. Patients at risk of 
developing a neoplastic disease state include those with elevated levels of tumor markers. 
Known tumor markers include prostate specific antigen (PSA) and plasma insulin-like growth 
factor- 1 (IGF-1 ), which are markers for prostate cancer. Nuclear matrix proteins (NMPs) are 
associated with the presence of cancer, particularly bladder and colon cancers. 

15 An effective amount of a compound of the formula is expected to vary from about 25 

nonograms per kilogram of body weight per day (ng/kg/day) to about 500 mg/kg/day. Preferred 
effective amounts of a compound of the formula is from about 1 p,g/kg/day to about 500 
jig/kg/day. A more preferred amount of a compound of the formula is from about 1 (ig/kg/day to 
about 50 |ig/kg/day. 

20 A compound of the formula may be administered in any form or mode which makes the 

compound bioavailable in effective amounts. Compounds of the formula may be administered 
by oral or parental routes. Compounds of the formula may be administered orally, 
subcutaneously, intramuscularly, intravenously, transdermal^, intranasally, rectally, ocularly and 
the like. Oral administration is preferred. One skilled in the art of preparing pharmacuetical 

25 formulations may readily determine appropriate forms of a compound of the formula by 

determining particular characteristics of the compound, the disease to be treated, the stage of the 
disease, response of other patients and other relevant circumstances. 

A compound of the formula may be combined with carriers, excipients or other 
compounds to prepare compositions of a compound of the formula. A composition of the 

30 formula comprise a compound of the formula in admixture or otherwise in association with one 
or more inert carriers. Compositions of the formula are useful, for example, as convenient means 
of making bulk shipments, or for storing, a compound of the formula. An inert carrier is a 
material which does not degrade or otherwise covalently react with a compound of the formula. " 
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An ,nert carr^r may be a solid, senu-solid-or hqu^ 

aqueous buffers, organic solvents and pharmaceuncally acceptable carriers or excipients : 

Preferred aqueous buffers provide a buffenng range at which a compound of the formula does 
not degrade. Preferred buffering ranges are about P H 4 to about P H 9.. Preferred organic solvents 
5 are acetonitrile, ethyl acetate, hexane. 

A pharmaceutical composition of a compound of the formula comprises acompoundof 
the formula m.admixture or otherwise in association with one or more pharmaceutical^ 
acceptable carrier or exapient. A phannaceuticdly acceptable earner or excipient m^^^^ 
sohd, semi-solid or liquid material which can serve as a vehicle or medium for the compound of 
the formula. Suitable pharmaceutically acceptable carriers or exdpients are well-known to those 
skilled in the art. 

A pharmaceutical composition of a compound of the formula may be adapted for the 
route ofadrmnistration.Apreferredph^^ 

a tablet, troche, capsule, elixir, synap, wafer, chewing g um , suppository; solution or suspension if 

15 the route of administration is oral, parental or topical 

A preferred oral pharmaceutical composition of a compound of the formula comprises a ■ 
compoundoftheformulawithaninertdiluentorwuhanediblecarrier. Preferred forms of oral 
Pharmaceutical compositions of a compound of the formula are tablets, troches, capsules, elixirs 
syrups, wafers, chewing gum, solutions or suspensions. . 

«> PrefWed P h ^ ce ^calcomposiuon S ofa 

4% to about 80% of the compound. Preferred pharmaceutical compositions contain an amount of 

the^undofthefonn«lafro ra abput5Q.,gt6a^ , 

composition contain an amountof the compound of the formula from about 1 Llg to about 200 
Up 



25 



A compound of the formula may be administered alone or in the form of a pharmaceutical 
composition in combination- with pharmaceutically acceptable carriers or excipients 

^ ef0ll0W ^ 

nanogram; TEA, triethlyamine; mmol, millioiole: mL; milliliter; C, Celsius; hr, hour TLC thin 
layer chromotography; CH 2 CL, methylene chloride; MeOH, methanol; EtOH ethanol- N " - ' 
30 NOmial: HC1 ' hydr ° gen chIo ^;TFA, trifluoroacetic acid, DIE* diisopropylethylamine' RT 
PGR, reverse transcription polymerase chain reaction; HEPES, 4-(2-hydoxyethyi0-l -pipeline 
ethanesulfonic acid); MgCl 2 , Magnesium chloride; EGTA, : ethylene glycol-bis(P- •• - 
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dithiothreitol; MOI, multiplicity of infection; NaF, Sodium flouride; BSA, bovine serum 
albumin; p.o., oral(ly) i.v., intravenous(ly); s.c, subcutaneous(iy). 

EXAMPLE 148 
Cyclin-dependent kinase 4 Assay 
5 The IC 50 values for cdk-4 inhibition were by the following method: 

Substrate: 

Glutathione S-transferase - retinoblastoma fusion protein (GST-Rb) (Kaelin, W. G., Jr., et aL, 
Cell 64: 521-532; 1991) was obtained from Dr. William Kaelin. GST-Rb was prepared by 
transformation of E. coli with the plasmid pGEX-Rb (379-928). The transformed bacteria were 

10 grown overnight to saturation, then diluted in YT broth and incubated at 37°C for 2 h. The 
protein was induced by incubation with 0.1 mM isopropylthioglycoside for 3 h. Following 
sedimentation by centrifugation, the cells were lysed by sonication in STE buffer (0.1 mM NaCl, 
10 mM Tris, pH 8.0 t 1 mM EDTA) containing 10 % sarkosyl. Particulate matter was removed by 
centrifugation and the lysate was incubated with glutathione-Sepharose at 4°C. The beads were 

15 washed with kinase buffer and then quantitation of Coomassie blue-staihed proteins separated by 
SDS-PAGE was performed using a protein standard of known concentration. 

Expression of CDK4/Cvclin D( in Insect Cells: 

Human cyclin-dependent kinase 4 (cdk4) was cloned by RT PCR using degenerate 
primers based on the published amino acid sequence (Matsushime, H, et al., CeU, 7 1 : 323-334, 

20 1992). The cDNA for human cyclin D 1 was cloned by RT PCR using genomic DN A from MCF- 
7 cells. The sequence was consistent with the published sequence (Xiorig, Y., et al., Cell, 65: 
69 1-699, 199 1 .). Both the cDNAs for cdk4 and cyclin D 1 were cloned into pFastBac (Life 
Technologies) and recombinant Bacmid DN A containing the cDNAs was produced by site- 
specific transposition using the Bac-to-Bac Baculovirus expression system purchased from Life 

25 Technologies (catalog # 10359-016). Bacmid DNA was used to transfect Sf9 insect cells to 
produce recombinant virus. Following plaque purification of the virus, the viral preparations 
were amplified until high titer stocks were acheived. Optimum coexpression of the recombinant 
proteins was determined to be acheived with an MOI of 0,1 for both cdk4 and cyclin Dl at 72 h 
postinfection. 

30 Lysates were prepared by lysis of Sf9 cells coinfected with cdk4 and cyclin D 1 in 50 

mM HEPES, pH 7.5, 10 mM MgCl 2 , 1 mM DTT, 0.1 mM phenylmethylsulfonyl fluoride, 5 
jlg/ml aprotimn, and 5 \ig/m\ leupeptin using a PARR bomb under 500 p.s.i nitrogen pressure for 
5 min at 4°C. Insoluble material was sedimented at 10,000 x g for 20 min at 4°C. Glycerol was 
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added to the supernatant to 10 % and stored at -80°C iri^aliqudts/ y - 
—Kinase Assays — - ~. ________ 



Pre-wet Millipoic Multiscreen 96-welI filter plates (0.65 urn Durapore filters) with 200 H l 
kinase buffer (50 mM HEPES, pH 7:5, 10 rriM MgCl 2i 1 mM EGTA j. GST-Rb (0.5 fig) bound 
5 to glutathione-Sepharose beads is added in 50 H l per well and the solution removed by ' 
application of vacuum. The assay contains 50 mM Hepes, pH 7.5, 10 mM MgCl, 1 mM EDTA 

NaF, 0.25 % BSA, 10 uM ATP and 0.25 ^Ci. of [T^PJ-ATP. * Add 0.1 p.g cdk4/cyclin Dl (insect 

cell lysate) to initiate assay. Incubate 30 min at 37°C. Terminate reaction by filtration on : 

10 Millipore Vacuum Manifold. Wash four times with TNEN (20 mM Tris. pH 8.0. 100 mM Na CI 

ImM EDTA, 0.5 % nonidet P-40). After drying the piates at room temperature, the filter plates '■ 

were placed in adapter plates (Packard) and 40 ul of Microscmt-O® (Packard) was added to each " 

well. Top Seal A film was used to cover the plates before counting in a Top Count Scintillation 
Counter 

15 The results are provided in Table I . 

EXAMPLE 149 ' 
cdk-2 Inhibition Studio 
The IC 50 values for CDK-2 inhibition were determined by the following method: 
Cvclin-Dep endent Kinase 2 Assay 
20 -Substrate: GST-Rb as rf^riWH „K ove f nr ^IM/^ iin m 

Expression of CDK7/r Y rlin £ in T nsfirf o>llc- ' 

Recombinant baculoviruses for human cdk2 and cyclin E were obtained from Dr David 
Morgan at UC, Berkeley (Desai, D. et al. Molec. Biol. Cell, 3:571-582, 1992). Optimum 
coexpression in insect cells was obtained at MOI's of 0.1 and 1.0 for cdk2 and cyclin E, 
25 respectively, at 72 h post infection. ' 
Kinase Assay: 

the substrate. The concentration of recombinant cdk2/cyclin E in the assay was 0. 1 R g Rer 100 ^ ■ 
assay. Incubation was for 30 min at 30°C 
30 The results are provided in Table I. 

Example 150 
Cdk7/Cvcli n H Assay Proto^I 
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Substrate: Peptide substrate H,N-RRR(YSPTSPS),-COOH based on sequence of CTD of RNA 
polymerase II. 

Expression of CDK7/Cvclin H in insect cells: . 

Human cdk7 was cloned by reverse transcription PCR. The sequence was consistent with that 
5 reported by Tassan, J. P., et al., J. Cell Biol . 127: 467-478, 1994 and Darbon, J. M. et al. 

Oncogene . 9: 3127-3138, 1994. The cDNA for cyclin H was also cloned by reverse transcription 
PCR and the sequence was consistent with that reported by Fisher & Morgan, Cell . 78: 713-724, 
1994.Recombinant Bacmid DNA and viral stocks were prepared as described above for cdk4 and 
cyclin Dl. Optimum coexpression was achieved at MOI's of 1 and 2 for cdk7 and cyclin H, 
10 respectively at 48 h post infection. 
Kinase Assay: 

The assay measures the phosphorylation of a peptide substrate (based on the C-terminal domain 
of RNA polymerase II) by cyclin-dependent kinase 7 which is activated by cyclin H. [^di- 
phosphate is transferred from iy ? P]-ATP to the peptide substrate by the enzyme. The assay is 
15 run in 96-well V-bottom plates, then following termination the reaction is transferred to 96-well 
Millipore Multiscreen phosphocellulose filter plates. The peptide is retained on the 
phosphocelluiose membrane after washing with a phosphoric acid solution. 
Method: 

Enzyme assay is run in 96-well V-bottom plates in a total volume of 100 |il. 

20 Assay contains 15 [M ATP, 0.5 (iCi [y^Pl-ATP, 50 mM Hepes, pH 7.5, 10 mM MgCl 2 , 1 mM 
EDTA, 1 mM DTT, 10 mM p-glycerophosphate, 0.1 mM sodium orthovanadate, 0.1 mM NaF, 
10 \iM peptide substrate. To initiate the assay, 0.125 ng cdk7 and cyclin H (insect cell Iysate) is 
added. Incubation is for 5 min at 24°C. Reaction is terminated by addition of 40 ]xl cold 300 mM 
phosphoric acid to each sample. Contents of V-bottom wells were then transferred to a Millipore 

25 96-well phosphocellulose filter plate. After sitting for 15 min at room temperature vacuum was 
applied to the filter plate and the wells were washed 4 x with 100 |il of cold 75 mM phosphoric 
acid. After removal of the underdrain assembly, filters were dried completely, placed in 
Multiscreen microplate adapters, and 40 \ii of Micro-Scint O added to each well. Plates were 
covered with Top-Seal A film and counted for 1.5 min using a Packard Top Count Scintillation 

30 Counter. 

The results are provided in Table 1 

Example 151 
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CDKl/cvciin B r 33 Pl SPA Assay Prornrnl , ......... 



Substrate: 



The jay uses a biotinylated substrate peptide (biotin-PKTPKKAKKL) derived from the in vitro 
p34 cdc2 phosphorylation site of histone HI. 

5 Expression of Cdkl/rvrljn Bl in insert rPllc- 

Human cdkl- was cloned by reverse transcnption PCR. The sequence was consistent with that 
reported by, Lee, M. G. and Nurse, P. Natu^, 327:31-33, 1987. The cDNA for cyclin H was also 
cloned by RT PCR and the sequence was consistent with that reported by Pines, J. and Hunter, 
T., Cell, 58: 833-846, 1989. Recombinant Bacmid DNA and viral stocks were prepared as 
10 described above for cdk4 and cyclin Dl. Optimum coexpression was achieved at an MOI of 0,1 
for both cdkl and cyclin Bl at 48 h post infection. 

Kinase Assay: p34- SPA [»P] kinase en Z yme assay kit was purchased from Amersham Life 
Science (catalog # RPNQ0170) and the protocol was performed as a 96-well format assay as ' 
suggested by the manufacturer. Each assay contained 50 mM Tris HC1, pH 8.0, 10 mM MgCl 2 , 
15 O.lmM Na 3 V0 4 (sodium orthovanadate), 0.5 uM ATP, 0.2uCi "P-ATP, 2 uM DTT and 0.75 uM 
biotinylated peptide and 3 ng cdkl/cyclin B insect cell lysate in a total assay volume of 100 ,11. " 
Incubation was for 30 min at 30°C. The reaction was terminated by addition of 200 uL of stop ' 
buffer (50 uM ATP, 5 mM EDTA, 0.1%(v/v) Triton X-100 in phosphate buffered 
salin^ystreptavidin-coated SPA beads (2.5 mg/ml). The plate was left at room temperature 
20 overnight then covered with a Packard TbpSeal and counted on a Packard TopCount. The IC S0 
value was determined by fitting the data into a sigmodial curve using GraphPad Prism software, " ; 

Example 152 

In Vitro Tu mor Inhibition 
In Vitro Pr oliferation Assay' . . 

25' The proliferation of tumor cells was measured using a sulforhodamine B assay as described in ' 
Skehan, P., et ai, j. Natl. Cancer Thst. 82: 1107-1 1 12, 1990. Tumor cells were harvested with 
tr^sm-EI^^l^ 



incubated overnight at 37°C. Drug was added to the wells following dilution in culture medium.' 
Three days later, the medium was removed and replenished with medium containing fresh drug 
30 and incubated an additional 4 days.The cells were then fixed with 0. 1 ml 10 % trichloroacetic 
acid for 60 min at 4°C. The plates were rinsed five times with tap water, air-dried and stained for 
30 min with 0.4 % sulforhodamine B in 1% acetic acid and air-dried. Bound dye was 
solubilized with 0.1 ml 10mMTris(pH 10.5) for 5 nun and the absorbance measured at 490 nm 
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using a Titertek Multiscan MCC/340 plate reader. 

Alternatively, the CyQUANT cell proliferation assay was used to quantitate cell 
proliferation. 

CyQUANT Cell Proliferation Assav: 

5 Alternatively, the CyQUANT cell proliferation assay was used to quantify tumor cell 

proliferation. Tumor cells were harvested with trypsin-EDTA, cells that excluded trypan blue 
were counted, added to 96-well plates and incubated overnight at 37°C. Drug was added to the 
wells following dilution in culture medium. Three days later the medium was removed and the 
plates frozen at -80°C for at least 30 minutes. After thawing the plates, 200 \iL of CyQUANT- 

10 GR in Cell Lysis Buffer (Molecular Probes # C-7026) was added to each well and incubated 3-5 
minutes at room temperature. Fluorescence of CyQU ANT-GR was measured on a Molecular 
Devices Fmax fluorescence microplate reader (excitation 485 nm, emission 530 nm). 
Cell Lines: 

MCF7 is a human breast adenocarcinoma, hormone-dependent (HTB 22); 
15 MDA-MB-231 is a human breast adenocarcinoma, hormone-independent (HTB 26); 

HT-29 is a human colon adenocarcinoma, moderately well-differentiated grade II (HTB 38); 

HCT- 15 is a human colon adenocarcinoma (CCL 225); 

A549 is a human non-small cell lung carcinoma (CCL 185); 

PC-3 is a human prostate adenocarcinoma, hormone-independent (CRL 1435); and 
20 DU 145 is a human prostate carcinoma, hormone-independent (HTB 81). 

All of the cell lines were obtained from American Type Tissue Collection, with the ATCC 

accession number in parentheticals. 

MCF-7, MDA-MB-435 and and MDA-MB-23 1 cells were grown in improved minimum 
essential medium (Biofluids) without phenol red, supplemented with 5 % fetal bovine serum, 
25 0.01 mg/ml gentamicin and 3 mM L-glutamine. All of the other cell lines were grown in RPMI 
1 640 medium (Life Technologies) supplemented with 5 % fetal bovine serum, 0.0 1 mg/ml 
gentamicin and 3 mM L-glutamine. 
The results are provided in Table 1. 
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CLAIMS 

What is claimed is: 

1 • A compound of the formula 




wherein R is selected from the group consisting of R2, R2NH-, or R3R4N-R5- wherein 
R2 is selected from the group consisting of C 9 -C 12 alkyl, ~ 

R6 R6 
— (<j))x— OM and — (<j}n — z 
R6 R6 . 

wherein each R6 is independently selected from the group consisting of hydrogen. C 3 -C 8 
cycloallcyl, C r Q alkyl, and (CH 2 ) m - P henyl, wherein m is an. integer 0-8; x is an integer 1-8; n is 
an integer 0-8; Z is selected from the group consisting of phenyl, heterocycle, cycloalkyl, and 
naphthanlene; and M is selected from the group consisting of hydrogen, C,-Q alkyl, 

— ((jJJx 1 — OQ and — (C)n' — -7 

: . ; ■ ' ■ ■ k ■ r 6 ' 

. wherein ea ch R6' is independently selected from the group 
" """"^ ~ ~ consistin g~°f hydfo^ 

(CH 2 ) m .-phenyl, wherein m' is an integer 0-8; n' is an integer 0-8; 
x' is an integer 1-8; Q is hydrogen or C,-C 4 alkyl; and Z' is 

■ ' selected from the group consisting of phenyl, heterocycle, 
cycloalkyl, and napthalene; and 

wherein each C 9 -C 12 alkyl or Z is optionally substituted with 1 to 



20 
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3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 



FV' ( A ° )b FV ft" 

T I 



5 — (C)x— S-R 6 " — (C)x—N-R 6 " 

R 6 " ■ R 6 U 

R" Rb" 
| 6 I 
— (C)x^OM' and — (y)n*— Z M 

10 R 6 U R 6 " 

wherein each D is independently selected from the group consisting of trifluoromethyi, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 

15 group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH^-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C< alkyl, 



-(Qjr-OQ' and — (^n— Z" 
Fy Rs" 



wherein each R6 m is independently selected from the 
group consisting of hydrogen, C 3 -C g cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ...-phenyi, wherein m"' is an integer 0-8; 
25 n'" is an integer 0-8; x'" is an integer 1-8; Q 1 is hydrogen 

or C r C 4 alkyl; and Z 1 " is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 



30 



wherein the groups M' and Z : * may be optionally substituted with 
the groups D\E' or 
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— (<jJ)x"^-OQ" 



o ii ti 

H 6 



10 



15 



wherein each R6"" is independently selected from the 
group consisting of hydrogen, C,-C 8 cycloalky], C,-C 4 

alkyl, and (CH 2 ) m .. ..-phenyl, wherein m*"' is an integer 0-8; 
x"" is an integer 1-8; Q" is hydrogen or C,-C 4 alkyl; each 
D' is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy, and C r C 4 . alkoxy; each 

E* is independently selected from the group consisting of; 
Hal, OH, and G,-C 8 alkyl;- 

R3 and R4 are selected from the group consisting of hydrogen, C,-Q 
alkyl and (CH 2 ) y -phenyl, wherein y is an integer 0-8, with the proviso that 
R3 and R4 not both be hydrogen; 
R5 is C,-G g alkylene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
. isopropyl, 

20 and the pharmaceutically acceptable, salts, optical isomers, and hydrates thereof, 
with the proviso that when R2 is the group 

R6 

,.: ■ . ' • - I ■ ! : . ■ ■ ■ 

— (^)n -Z 

25 R6 " 

wherein n is .1 or greater; R 1 is isopropyl or cyclopentyl; R6 is hydrogen, C,-C 4 alkyl, or . 
m) m :Phenyl;j|r^ 



30 



substituents, which may be the same or different, and which are selected fromthe group 
consisting of 

O ' (O)b q „ D ii < 

, f ♦ f 6 I 6 . <v 

D, - ( c )x ^-s-R 6 " -(c^N-py. _ ( k^0M' and -(C)n*— Z» 

•6 H 6 , ' R 6 » R 6 " 
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wherein D, b, R6'\ x'\ n 11 , M\ and Z" are as previously defined. 

2. A compound according to claim 1 which is 

NHR 




10 wherein R is R2, wherein 

R2 is C 9 -C I2 alkyl t which may be optionally substituted with 1 to 
3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 

15 ^" "f )b R e" f 

— (C)x"— S-R 6 " — (C)x— N-R 6 " 

I 6 I 6 

20 — (C)x"— OM' and — (C)n" — Z" 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 aikoxy; each E is independently selected from the group consisting 
25 of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m »-phenyl, wherein m" is 
an integer 0-8; x n is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M' is selected from the group 
consisting of hydrogen, C r C 4 alkyl, 



— or-OQ and —V^—TT 
r," Re'" 
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wherein each R6'" is independently selected from the group consisting of hydrogen, C r C 8 

8; x'" is an integer 1-8; Q' is hydrogen or C.-Q alkyl; and Z'" is selected from the. group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene. 



wherein the groups M' and Z" may be optionally substituted with 
the groups D', E' or 

R ■■ 

I 

— (CJx'^OQ" 

' .. ■ ■ _ • >s"" 

wherein each R6"" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m .™-phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 1 -8; Q" is hydrogen or C,-Q alkyl; each 
D ' is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each 
E' is independently selected from the group consisting of 
Hal, OH, and C,-C 8 alkyl; 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
3. . A compound according to claim 2 wherein R2 is C,,-C l2 alkyl. 



4. A compound according to claim 3 wherein R2 is C, 



alkvl. 



5. ..A compound according to claim 4whichis 2-[trans-(4-aminocyclohexyl)amino]- 
6-(dodecyIamino)-9-cyclopentylpurinedihvdrochloride. 



6. A compound according to claim 1 which is 
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NHR 




R1 



wherein R is R2 t wherein 
R2is 

R6 
I 

(C)x — OM 

R6 

wherein each R6 is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C t -C 4 alkyl, and 
(CH 2 ) m -phenyl t wherein m is an integer 0-8; x is an integer 1-8; 
and M is selected from the group consisting of hydrogen, C r C 4 
alkyl, 

— ((px^—OQ and — (C)n' — z 
Re' Re' 
wherein each R6' is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and 
(CH 2 ) m .-phenyl, wherein m' is an integer 0-8; n' is an 
integer 0-8; x' is an integer 1-8; Q is hydrogen or C,-C 4 
alkyl; and T is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and napthalene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
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7. A compound according to claim 6 wherein M is hydr 



8. 



A compound according to claim 6 wherein M is C,-C 4 alkyl. 



5 9, A compound according to claim 8. which is 2-[trans-(4-aminocyclohexy])amino]- 

6-(2-m e thoxyethylamino)-9-cyclo pe nt y lpurin e dihydro C hloride;2-[trans-(4- 

dihydrochloride- or 

2-[t^s-(4-arn I nocyclohexyl)an^no]-6-(4-methoxybutyIar^ 
dihydrochloride 

10 

10. A compound according to claim 6 wherein M is the. 



group 



— (y)x 1 — O.Q 
15 IV 

> 

wherein R6", x', and Q are as defined in claim 6. 



a 
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11. A compound according to claim 10 wherein Q is hydrogen. 

12. A compound according to claim 1 1 which is 2-[trans-(4-aminocyclohexyl)- 
amino] -6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine dihydrochloride. 

13. A compound according to claim 10 wherein Q is C,-C 4 alkyl. 

14. A compound according to claim 13 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[3-(2-methoxyethoxy)propylamino]-9-cyclopentylpurine dihydrochloride or 

15. A compound according to claim 6 wherein M is the group 

I 

. (^)n! T 

wherein R6\ n\ and T are as defined in claim 6. 

16. A compound according to claim 1 wherein R is R2, wherein R2 is 

R6 



<j!>n- 



R6 



wherein each R6 is independently selected from the group consisting of 
hydrogen, C r C g cycloalkyl, C r C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an 
integer 0-8; n is an integer 0-8; and Z is naphthalene, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, 

R m (O)b R . R_" 

i 6 t r I 

— (C)x— S-R 6 " — (CJx—N-Re" 
R 6 n ' R 6 " 



p R " 

I 6 I 6 

-(px^-OM' and — (C)n u — Z" 
R 6 " R 6 " 
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wherein each D is independently selected from the ^Op consis ting^ trifluoromethyl _ 
-tntoomethoxy, ancfC^ alkoxyTeach E isln^dently selected from the "^consisting, 
of Hal. OH. and C r C 8 alkyl; b is an integer 0-2; each R6" is independently selected from the 
group consisting of nydrogen) CrCg cycloaikyJi Q ^ ^ wbere . n m „ . 

an mteger 0-8; x» is an integer 1-8; n" is an integer 0-8; Z» is selected from the group consisting 
of phenyl, heterocycle. cycloalkyl, and naphthalene; and M' is selected from the group 
consisting of • hydrogen, C r C 4 alkyl, 

' " f f" 

~(^)x^-OQ' and — (<pn^— z" • 

wherein each R6~ is independently selected from the group consisting of hydrogen C 3 - 
C 8 cycloalkyl, C.-Q alkyl, and (CH 2 ) m ;..- P henyl, wherein m~ is an integer 0-8- n" is an 
integer 0-8; x'" is an integer 1-8; Q- is hydrogen or C,-C 4 alkyl; and Z"' is selected from 
the group consisting of phenyl, heterocycle, cycloalkyl, and napthale 



lene, 



wherein the groups M' and Z" may be optionally substituted with the 
groups D', E' or 



wherem each R 6 « is independently selected from thegroup consisting of 
Jydrogen,^ 

m"» is an integer 0-8; x"" is an integer 1-8; Q" is hydrogen orQ-Q 
alkyl; eac h D' is independently selected from the group consisting of 
ttifluoromethyl, trifluororaethoxy, and C r C 4 alkoxy; each E' is 
independently selected from the group consisting of Hal, OH, and C r C 8 
alkyl; and . . • ' 
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Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

5 

17. A compound according to claim 16 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[(l-napthyl)methylamino]-9-cyclopentylpurine dihydrochloride. 

18. A compound according to claim 1 wherein R is R2, wherein R2 is Z, 
1 0 wherein Z is phenyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, 
which may be the same or different, and which are selected from 
the group consisting of D, E, 



15 



20 T 6 | 



nu (O)b R « R " 

[ 6 V I 6 I 

(C)x*— S-R 6 " — (C)x"— N-R 6 U 



25 



R " ' R« 

n 6 6 



Rg" R 6 " 

I I 

~(C)x"-OM\ and — (C)n* — Z" 
L R 6 " 



30 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluorornethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; each R6" is independently selected from the 
35 group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein nT is 
an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M* is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 
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-Rs-— 



10 



15 



20 



25 



30 



35 



— (^)x^-OQ' . and — (^)n= 
■ Re'" Re'" 



wherein each R6"' is independently selected from the 
group consisting of hydrogen, C ? -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ...-phenyl, wherein m'" is an integer 0-8; 
n'" is an integer 0-8; x'" is an integer 1-8; Q' is hydrogen 
or C,-C 4 alkyl; and Z"' is selected from the group • 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene; 

wherein the groups M' and Z" may be optionally substituted with 
the groups D\ E' or 



R 
I 



R 6 '» 



wherein each R6"" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m -phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 1-8; Q" is hydrogen or C r C 4 alkyl; each 
-DHs independently selected ffomlfie g^p^oTsisTmgor 
trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each 
E' is independently selected from the group consisting of 
Hal, OH, and C,-C 8 alkyl; and 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
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isopropyl, 

and the pharmaceuticaliy acceptable salts, optical isomers, and hydrates thereof. 



19. A compound according to claim 18 which is 2-[trans-(4- 
aminocyciohexyl)amino]-6-(phenylamino)-9-cyclopentyIpurine dihydrochloride. 



20. A compound according to claim 18 wherein Z is substituted with the group D. 
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21. A compound according to claim 20 which is 2-[trans-(4- 
^n«yd^ „- 

.dihydrochloride. 



5 22, A compound according to claim 18 wherein Z is substituted with the group E. 

23. A compound according to claim 22 wherein E is Hal. 

24. A compound according to claim 23 which is 2-[trans-(4- 

10 aminocyclohex y l)amino]-6-(3-fluorophenylamino)-9-cyclop e ntylpuri n e dihydrochloride. 



25. ; A compound according to claim 22 wherein-E is C,-C 8 



alkyl. 



26. A compound according to claim 25 which is 2-[trans-(4- 
15 a ™°cyclohexy,)^^^ 

27. A compound according to claim 1 wherein R is R2, R2 is 



) R6 

((j))n— z 

R6 



wheretn each R6 is independently hydrogen or C 3 -C 8 cycloalkyl, with the prov 1S o that at 

least 



J)n^ofR6JsAA-cycloalkyl^-i s -an-integ e r^ 7 ---- 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 
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10 



20 



30 



(C)x— S-R 6 " — «?)x*-N-R 6 " 



A." 



R." ' . R 6 

I . I ' 

— (C)x^-OM' and — (C)n«— Z" 

R„" R e" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; each R6" is independently selected from the 
' group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ra ..-phenyl, wherein m" isj 
15 an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting; 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



r 1 

-(C)x-OQ' and -(^)n— Z" 

I n in 

Re" ^ 



wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m'" is an integer 0-8; n'" is an 
25 integer 0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from 

the group consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D' , E' or 



ft" 



— (C)x"^OQ" 



R 6 "» 
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wherein each R6"" is independently selected from the group consisting of hydrogen C - 
Q cycloalkyl, C,-C 4 alky], and (GH 2 ) m ...phenyl, wherein tf- is an integer 0-8; x""'is an integer 
0-8; Q" 1S hydrogen or C,-C 4 alkyl or phenyl ; each D« is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy. and C,-C 4 alkoxy; each.E' is independently 
selected from the group consisting of Hal, OH, and C,-C s alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

28. A compound according to claim 27 which is (y-y2-[ttaDs-(^ 
aminocyclohexyl)^ 

dihydrochloride. 



29. A compound according to claim I, wherein R is R2,R2 is 



R6 

I 

-(^)n. 
R6 



wherein each R6is independently selected from the group consisting of hydrogen-, C,-C 4 
alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is 



wherein Z is substituted with 1 to 3 subsntuents, which may be the same or different, 
and which are selected from the group consisting of 
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R 6 " 
I 

D, — (C)x 

R 6 " 

5 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; b is an integer 0-2; Z" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is 
10 independently selected from the group consisting of hydrogen, C 3 -C g cycloalkyl, C,-C 4 

alkyl, and (CH 2 ) m ..-phenyl, wherein m" is an integer 0-8; n" is an integer 0-8; x" is an 
integer 1-8; and M' is selected from the group consisting of hydrogen, C,-C 4 alkyl, 



(O)b 



Re" R 6" 



— S-R 6 " — (C)x"-N-R 6 



R e" 



-(C)x^-OM' and — (C)n"— Z" 
V I 



R 6 " 



— {Cj5)x"-Oa and — (^)n- 
Re'° . Re" 



20 wherein each R6 ,t * is independently selected from the group consisting of hydrogen, C 3 - 

C 8 cycloalkyl, C,-C 4 alkyl, and (CHj^—phenyl, wherein m 1 " is an integer 0-8; n'" is an integer 
0-8; x"* is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z m is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

25 wherein the groups M* and Z" may be optionally substituted with the groups D\ E' or 

I 

— (CJx^OQ" 
30 Re 

wherein each R6"" is independently selected from the group consisting of hydrogen, C r C 8 
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cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ....-phenyl, wherein m~ is an integer 0-8; x"" is an integer 0- 
8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluorornethyl, trifluoromethoxy, and C r C 4 alkoxy; and each E' is independently 
selected from the group consisting of Hal, OH, and C,-C g alkyl; and 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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30. A compound according to claim 29 wherein Z is substituted with the group D. 



31. A compound according to claim 30 wherein D is trifluoromethyl. 



5 



32. A compound according to claim 3 1 which is 2-[trans-(4- 



aminocyclohexyl)amino]-6-[(4-trif]uorobenzyl)amino]-9-cyclopentylpurine dihydrochloride or 

2-[trans-(4-aminocyclohexyl)amino]-6^(^^ 

dihydrochloride. 



34. A compound according to claim 33 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-(3,4 t 5-trimethoxybenzylamino)-9-cyciopentylpurine 
dihydrochloride; 2-[transK4-aminocyclohexyl)amino]-6-[(2,6-dimethoxybenzyl)amino]-9- 

15 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(4- 
methoxybenzyl)amino]-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[(2-methoxybenzyl)amino]-9-cyclopentylpurine dihydrochloride; 2- 
[trans-(4-aminocyclohexyl)amino]-6-[(2,3-dimethoxybenzyl)amino]-9-cyclopentylpurine 
dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[2-(4-methoxyphenyI)ethylamino]-9- 

20 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(2,4- 
dimethoxybenzyl)amino] -9-cyclopenty Ipurine dihydrochloride; 2- [trans-(4- 
aminocyclohexyl)amino]-6-[(3,4-dimethoxybenzyl)amino]-9-(2-propyl)purine dihydrochloride; 
2-[u^sK4-aminocyclohexyl)amino]-6-[2-(3-methoxyphenyl)ethylamino]-9-cyclope 
dihydrochloride; 2-[transK4-aminocyclohexyl)amino]-6-[(3,5-dimethoxybenzyl)amino]-9- 

25 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(2,3- 
dimethoxybenzyl)amino]-9-(2-propyl)purine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[3,4-dimethoxybenzyl)amino]-9^yclopentylpurine dihydrochloride; 
or 2-[transK4-aminocyclohexyl)amino]-6-(4-methoxybenzyl)amino]-9-(2-propyl)purine 
dihydrochloride. 



10 



33. A compound according to claim 30 wherein D is C,-C 4 alkoxy. 



30 



10 



15 



20 
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35. A compound according to claim 1, wherein R is R2, R2 is 

_ — — : - • 

I 

— (^)n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 
cycloaikyl, C,-C 4 alkyl, and (CH 2 ) n - ph enyl ; n is an integer 0-8; and Z is phenyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which 
may be the same or different, and which are selected from the group 
consisting of D, E, 

wherein each D is independently selected from the group consisting of 

trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E is 
independently selected from the group consisting of Hal, OH, and C,-C 8 

alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloaikyl, and naphthalene; each R6" is 
independently selected from the group consisting of hydrogen. C 3 -C 8 
cycloaikyl, C,-C 4 alkyl, and (CH^-phenyl, wherein m" is an integer 0- 
8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the 
group consisting of hydrogen, C,-C 4 alkyl, 



Rg'" FL" 

' r r 

25 — (^x"-^' and — (^n'^-z" 

Re" Re"' 

-- WhCreineae ^ 

cycloaikyl, C,-C 4 alkyl, and (CH 2 ) m .„- p henyl, wherein m~ is an integer 0-8; n~ is an integer 0- 
8; x- „ an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z™ is selected from the group 
30 consisting of phenyl, heterocycle, cycloaikyl, and napthalene, 



the groups M' and Z" may be optionally substituted with 
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the groups D\ E' or 

R 6 "" 
I 

— (^)x-- OQ" 

Re"" 

wherein each R6"" is independently selected from the group consisting of hydrogen, Cy 
C s cycloalkyl, C r C 4 alky], and (CH 2 ) m .~. -phenyl, wherein m" n is an integer 0-8; x"" is an 
integer 0-8; Q" is hydrogen or C r C 4 alkyl; each D' is independently selected from the 
group consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E* is 
independently selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 

Rl is cyclopentenyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

36. A compound according to claim 35 wherein Z is substituted with the group E 

37. A compound according to claim 36 wherein E is Hal. 

38. A compound according to claim 37 which is 2-[trans-(4- . 
aminocyclohexyl)amino]-6-[(3-iodobenzyl)amino]-9-(2-cyclopentenyl)purine hydrochloride. 

39. A compound according to claim 1, wherein R is R2, wherein R2 is Z 
wherein Z is heterocycle, wherein Z may be optionally substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from 
the group consisting of D, E, 
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10 



15 



p " (0)b R „ — □ " 

•J 1 6 | ■ V6 I 6 



— (C)x"— S-R 6 " . — (C)x-— N-R 6 " 
R 6 " . > R 6 " 



i'" V 

— (C)x"— OM' and — (CJn* — Z" 



R 6 " R 6 " 



wherein each D is independently selected from the group consisting of trifluoromethyl 
tnfluoromethoxy, and C r C 4 alkoxv; each E is independendy se.ected from the group consisting 
of Hal, OH. and C r C 8 alkyl; b is an integer 0-2; Z» is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alky., and (CH 2 ) m ..-phenyl, wherein m» is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

R.'" pj" 

? r 

— (<j!)x--OQ' and — (^)ri^-z n 
20 Re" Rg" 

wherein each R6"> is independently selected from the group consisting of hydrogen Q- 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .„- p henyl, wherein m™ is an integer 0-8; n"' is an integer 
0-8; x- is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
25 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

-™-.~™ " Whereinthe "g r ^ 
E* or 

30 R 6 "" 

— (CJx^-OQ" 



R 8 "" 
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wherein each R6 m ' is independently selected from the group consisting of 
hydrogen, C 3 -C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m -.-phenyl, wherein m' m is an integer 0-8; 
X"" is an integer 0-8; Q" is hydrogen or C r C 4 alkyl; each D' is independently selected from the 
group consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E 1 is 
independently selected from the group consisting of Hal, OH, and C r G 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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40. A compound according to claim 39 wherein Z is piperidine. 

41 . A compound according to claim 40 wherein Z is substituted with the group D! 

42. A compound according to claim 40 wherein Z is substituted with the group E: 

43. A compound according to claim 42 wherein E is C,-C g alkyl. ...... 

44. A compound according to claim 43 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( l-propyl)piperidinylamino]-9-cyclo pen tylpurine; 2-[trans-(4- ' 
aniinocyclohexyOam^^ or 2 -[trans-(4- 
aniinocyclohexyOarmnol-e-K-Cl-CallyOpiperidinylamiiiol-g-cyclopentylpu 



junne. 



45. A compound according to claim 40 wherein Z is substituted with the group 

-((px--S-r%" 

wherein R6", x", and b are defined as in claim 39. 

46. A compound according to claim 45 wherein b is 0. 

47. A compound according to claim 46 which is 2-[trans-(4- 

48-. — Acomrjbundliccdrdin g to claTm45 VhefeinbTsl 7 ~ ~ - ---- - - 

49. A compound according to claim 48 which is 2- [trans-(4- 

aimnocyclohexyl)amino]-6-[4-(lK2-phenylsulfinyl)ethyl)piperidinylamino]-9- 
cyclopentylpurine 
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50. A compound according to claim 40 wherein Z is substituted with the group 

FT 

— (C)x*-N-fy 

5 I 

R 6 " 

wherein R6" and x" are defined as in claim 39. 

51. A compound according to claim 50 which is 2-[trans-(4- 

10 aminocyclohexyl)amino]-6-[4-( 1 -(2-N,N-dimethylaminoethyl))piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-N,N- 
dimethylaminopropyl))piperidinylamino]-9-cyclopent}'lpurine; 2-[trans-(4- 
aminocyciohexyl)amino]-6-[4-(l-(4-N t N-dimethylaminobutyl))piperidinylar^ 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N.N- 

15 dimethylaminopentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(2-N,NHliethylaniinoethyl))piperidinylamino 
cyclopentylpurine; 2-[trans-(4-anunocyclohexyl)amino]-6-[4-( 1 -(3-N,N- 
diethylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(i-(4-N,N-diethylaminobutyl))piperidinylarm 

20 cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-N,N- 
diethylaminopentyl)piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-N,N-dipropylaminoethyl))piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-N t N- 
dipropylaminopix>pyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- , ' ■ 

25 aminocyclohexyl)amino]-6-f4-(l-(4-N,N-dipropylaminobutyl))piperidinylaim * 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N- 
dipropylaminopentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
anrunocyclohexyl)amino]-6-[4-(l-(2-N,N-dibutylaminoethyl))piperidinylar^ 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N- 

30 dibutylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(4-N,N-dibutylaminobutyl)piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(5-N,N- 
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dibutylaminopentyl))piperidinylamino]-9-cycIopentylpurine; 2-[trans-(4- 
aminocyclohexyl)aminbJ-6-[4-( 1 -(2-N.N-diben7.ylaminocthyi))piperidinyiainino]-9- 
cyclopentylpurine;2-[trans-(4-aminocycJohexyl)amino]-6-[4-(l-(3-N;N- 
dibenzylaminopropyl))piperidinylamino]-9-cyclopeiitylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(4-N,N-dibenzylaminobutyl))piperidinylamino]-9- 
cyc]opentylpurine;24trans-(4-amiriocyclohexyl)amino]-6-[4-(l-(5-N,N- 
dibenzylaniinopentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 

anunocyclohexyl)amino]-6-[4-(l-(2-N,N-di-(2-phenylethylene)aminoethyl))piperidinyla^ 
9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(2- 

phenylethylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(4-N,N-di-(2-phenylethylene)aminob U tyl))pi P eridinylamin^ 
9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)araino]-6-[4-(l-(5-N,N-di-(2- 
phenylethylene)aminopentyl))-piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(2-N,N-di-(3- 

phenylpropylene)arninoethyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
arainocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(3- 

phenylpropyIene)aminopropyl))pi P eridinylamino]-9-cyclopentylpurine:2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(4-N,N-di-(3- 

phenylpropylene)aminob U tyl))piperidinylamino]-9-cyclopent>lpurine; 2qtrans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N-di-(3- 

phenylpropylene)aminopentyI))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-N,N-di-(4-phenylbutylene)aminoethyl))pi^ 
9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-N,N-di-(4- 
phenylbutylene)arninopropyI))pi P eridinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(4-N,N-di-(4-phenylbutylene 
9-cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-N,N-di-(4- 
phenylbutylene)aminopentyl))piperidinylaimn6]-9-c^ 



A compound according to claim 40 wherein Z is substituted with the 
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FL" 

' r 

— (C)x^-OM' ^ 

• I, 

5 

wherein R6\ x" and M' are defined as in claim 39. 

53. A compound according to claim 52 wherein M* is hydrogen. / 

10 • 

54. A compound according to claim 53 wherein x" is 2. 

55. A compound according to claim 54 which is (R,S)-2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( l-(2-phenyl-2-hydroxyethyl))piperidinylamino]-9 : 

15 cyclopentylpurine. 

56. A compound according to claim 53 wherein x"is 3. 

57. A compound according to claim 56 which is 2-[trans-(4- 
20 aminocyctoh^ 

58. A compound according to claim 53 wherein x" is 4. 

59. A compound according to claim 58 which is 2-[trans-(4- - - 
25 aminocyclohexyl)amino]-6-[4-(H 

60. A compound according to claim 53 wherein x" is 5. 



10 
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61. A compound according to claim 60 which is 2-[trans-(4- 
anWyclohexyl)amjn 0 ]-6-^ 

62. A compound according to claim 53 wherein x" is 6. 

63. A compound according to claim 62 which is 2-[trans-(4- 
anninocvclohexyl^^ 

64. A compound according to claim 52 wherein M* is C,-C 4 alkyl. 

65. A compound according to claim 64 wherein x" is 1. 
67. A compound according to claim 64 wherein x" is 2. . 

15 68 - A compound according to claim 65 wherein x" is 3. 

69. A compound according to claim 68 which is 2-[trans-(4- . 
armnocyclohexyl)armno]-6-[4-(lK3-methoxy)propyl) P i P eridinyla™ 2 . 

[ t ^s<4-aminocyclohexyl)armno]-6-[4-(l<3^thoxy)pro P yl)piperidinylamino]-9- 
■0 cyclopentylpurine; 2-[transK4-aminocyclohexyI)amino]-6-[4-(l-(3- 
propoxy)propyl)piperidinylamino]-9-cyclopentylpurine; or .2-[trans-(4. 

70. A compound according to claim 65 wherein x" is 4. 

5 

71. A compound according to claim 70 which is 2-ftrans-(4- 
.__ JOiiiicKgclohcxyl)^ 

[transK4-aniinoc y dohexyl)an Un o]-6-[4-(l-(4-ethoxy)butyl) P i P eri^nylami^^^ 
cyclopentylpurine; 2-[trans-(4-arrunocyclohexyl)amino]-6-[4-(l-(4- ,, 
Propox^butyOpiperidinylaminoJ^-cyclopentylpurine; or 2-[tr a ns-(4-aminocy C lohexyl)amino]- 
6-[4-(l-(4-butoxy)butyl)pip e ridinylarnino]-9-cyclopentylpurine. 
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72. A compound according to claim 65 wherein x" is 5. 

73. A compound according to claim 72 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(5-methoxypentyl))piperidinylamino]-9-cyclopentylpurine; 2- 

5 [trans-(4-aminocyclohexyl)amino]-6^4-(l-(5-ethoxypentyl))piperidinylaniino] 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-' 
propoxypentyl))piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(5-butoxypenty^^ 

10 74. A compound according to claim 65 wherein x" is 6. 

75. A compound according to claim 74 which is 2-[trans-(4- 
aminocyclohexyI)amino]-6-[4-( 1 -(6-methoxy)hexyl)piperidinylamino]-9-cyclopentylpurine; 2- 
[trans-(4-amiriocyclohexyl)amino]-6^^ 

15 cyclopentylpurine; 2-[trans-(4-aminocyclohexyI)amino]-6-[4-(l -(6- 

propoxy)hexyl)piperidinylamino]-9-cyclopentylpurine; or2-[trans-(4-aminocyclohexyl)amino]- 
6-[4-( 1 -(6-butoxy)hexyl)piperidinylamino]-9-cyclopentylpurine. 

76. A compound according to claim 52 wherein M 1 is a group of the formula 

20 - • • 

R 

— (^)x^-OQ' . 
Re" 1 • 

25 

wherein R6"\ x ,M and Q' are as defined in claim 39. 

77. A compound according to claim 76 wherein Q* is hydrogen. 

30 

78. A compound according to claim 77 which is 2-[trans-(4- 
aminocyclohexyl)amino]-644-(l-(2-(2-hydroxyethyIeneoxy)ethyl))piperidinylamino]-9- 
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5 



10 



15 



20 



79. A compound according to claim 76 wherein Q' is C,-C 4 alkyl. 



80. A compound according to claim 52 wherein M' is a group of the formula 



(<jJ)n— Z" ' 



R 6 ,M 

wherein R6'", n'" and Z'" are defined as in claim 39. 

81 . A compound according to claim 80 wherein Z'" is phenyl. 

82. A compound according to claim 81 wherein x" is 2. 

83. A compound according to claim 82 which is 2-[trans-(4- 
aniinc<:yclohexyl)aimno]-6-[4-(l-(2-phenoxyethyl))piperidinylarnino]-9-cyciopentylpurine. 

84. A compound according to claim 8 1 wherein x" is 3. 



85. A compound according to claim 84 which is 2-[trans-(4- 
arrunocycIohexyl)aimno]-6-[4Kl<3-phenoxypropyl))piperidinylarmno]-9^yclop 2 
25 [transK4-aniinocyclohexyl)amino]-6-[4-(l-(3-benzyloxy)propyl)piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-(2- 
phenylethylenTOxy)propyl^ 

aminocyclohexyl)amino]-6-[4-(l-(3K3-phenylpropyleneoxy)propyl)piperidinylarnino]-9- 
cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-(4- 
30 phenylbutyleneoxy)propyl)piperidinylamino]-9-cyclopentyIpurine. 



WO 99/43675 



PCT/US99/03450 



239 

86. A compound according to claim 81 wherein x" is 4. 

*\ 

87. A compound according to claim 86 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(4-benzyloxy)butyl)piperidinylamino]-9-cycIopentylpurine; 2- 

. 5 [trans-(4-armnocyclohexyl)amino]-6-^ 

cyclopentylpurine; 2-ttrans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-(3- 
phenylpropyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(4-(4-phenylbutyleneoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine. 

10 

88. A compound according to claim 81 wherein x" is 5. 

89. A compound according to claim 88 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(5-benzyloxypentyl))piperidinylamino]-9-cyclopenty^ ; , 

15 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-(2- 

phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- . . 
aminocyclohexyl)amino]-6-[4-( 1 -(5-(3-phenylpropyleneoxy)pentyl))piperidinylamino]-9- 
cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-(4- 
phenylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine. ■ 

20 

90. A compound according to claim 81 wherein x" is 6. 

91. A compound according to claim 90 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(6-benzyloxy)hexyl)piperidinylamino]-9-cyclopentyl^ 

25 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-(2-phenyIethyleneoxy)hexyl)piperidinylamino]- 
9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(6-(3- 
phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(6-(4-phenylbutyleneoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine. .... 



30 
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92. A compound according to claim 40 wherein Z is substituted with the group 



(C)n* Z" 



R 6 " 



wherein R6", n" and Z" are defined as in claim 39. 

10 93; A compound according to claim 92 wherein Z" is phenyl. 

94.. A compound according to claim 93 wherein n"= 1. 

95. A compound according to claim 94 which is 2-[trans-(4- 
15 arrunocyclohexyl)amino]-6-[4-(l-benzyl)piperidinylanTino]-9<yclor«ntylpuri^ 
trihydrochloride; (R,S)-2-[transK4-armnocyclohexyl)amino]-6-[4-(l-benzyl-3- . 
memyl)piperidinylamino]-9-cyclopentylpurineor(W-)-2-[trans-(4-aminocyclohexyl)aim 
[4-(l-(a-methylbenzyl))piperidinylamino]-9-cyclopentylpurine. 

20 96 - A compound according to claim 93 wherein n" = 2. 

97. A compound according to claim 96 which is 2-[trans-(4- 

aimnocyclohexyl)ar m no]-6-[4-(l-(2-phenylemyl))piperidinylamino]-9-cyclopentylpuri 
trihydrochloride. 

25 

98. A compound according to claim 63 wherein Z" is substituted with the group D'. 

99. A compound according to claim 98 wherein D' is C,-C 4 alkoxy. 

100. A compound according to claim 99 which is 2-[trans-(4- 

arninocyclohexyl)armno]-6-[4-(l-(4-methoxybenzyl))piperidinylarnino]-9-cyclope^ 
2-[trans-(4-arninocyclohexyl)amino]-6-f4-( 1 -(3,methoxybenzyl))piperidinylamino]-9- 
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cyclopentylpurine.2-[Trans-(4-aminocyclohexyl)aminoj-6-[4-[l-(3,5- .■ 
dimethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
^nocyclohexyl)amino]-6-[441-(2-methoxybenzyi)]piperidinylamino]-9-cyc]opentyIpurine 
trihydrochloride 
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101. A compound according to claim 98 wherein D' is trifluoromethyl. 

102. A compound according to claim 101 which is 2-[trans-(4- 
armnocyclohexyl)aimno]-6-[4-( 

cyclopentylpurine.; 

2-n-rans-(4-aminocyclohexyl)amino]-6-[4-[1K2-trifluoromethylbenzyl)]piperidinylaminoh^ 
cyclopentylpurine Irihydrochloride; 2-[Trans-(4.aminocyclohexyl)amino]-6-[4-[1 -[3.5- 

bis(trif| U oromethyl)benzyl]]piperidinylamino]-9-cyclopentylpurinetrihydrochloride;2-n-rans^ 
a™nocyclohexyl)amino]-6-[4-[H3-tr^ 

trihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[1-(2 > 4-bis- 
trifiuoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine Irihydrochloride; 

103. A compound according to claim 93 wherein Z" is substituted with the group E'. 

104. A compound according to claim 103 wherein E' is C,-C 8 alkyl. 

105. A compound according to claim 104 which is 2-[trans-(4- . 
aminocyclohexyl)armno]-6-[4Kl-(4-methylber^yl))piperidinyiaimno]-9-cyclopent^^ 
[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine.;2-rTrans-(4-aminocyclohexyl)amino] : 6-[4-[1-(3-methylbenzyl)]piperidinylam 
cyclopentylpurine trihydrochloride;;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[1-(3-chloro-4- 
methylben2yl)]piperidinylamino]-9-cyclopentylpurinetrihydrochloride; 

106. A compound according to claim 103 wherein E' is Hal. 

107. A compound according to claim 106 which is 2-[trans-(4- 

[trans-(4-aminocyclohexyi)amino]-6-[4 r ( 1 -(3<hlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine;2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2- 

chlorobenzyl))pi P eridinylamino]-9<yclopentylpurine;or2-[trans-(4-aimnocyclohexyl)amino]- 
6-[4-(l-(2,6-dichlorobenzyl))piperidinylarnino]-9-cyclopentylpurine.;2-[Trans-(4- 

armnocyclohexyl)amino].6-[4-[l-(23-diflu9robenzyl)]piperidinylamino]-9-cyclopentylpurine 
trihydrc»chloride;2-|TransK4-aminocyclohexyl)amino]-6-[4-[l-(2,5- 
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difluorobenzyi)]piperidinylamino]-9-cyclopentylpuririe trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)amino]-6-[4-[l-(3,5-difluorobenzyl)]piperidinylamino]-9<yclopentyl^ 
trihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(2,4- 
difluorobenzyi)]piperidinyJamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
5 arrincK;yclohexyl)amino]-6-[4-[l-(3-fluoroben 

trihydrochloride; 2-[Trans-(4-arninocyclohexyl)amino]-6-[4-[l-(2- 
fluorobenzyl)]piperidinylamino]-9-cycIopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)aimno]-6-[4-[ H 

trihydrochloride; 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(4- 
10 fiuorobenzyI)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)amino)-6-[4-[l-(3,4-dichlorobenzyl)]piperidinylamino]-9<y 
trihydrochloride; 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(2,5- 
dichlorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)amino]-6-[4-[l-(2-chloro-4-nuorobenzyl)]piperidinylamino]-9- 
15 cyclopentylpurine tjihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ l-(3,4- 
difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)amino]-6<4-[l-(3 t 4-difluorobenzyl)]piperidinylamino]-9-cyclor^ 
trihydrochloride;24Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(3,4- 
difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
20 aminocyclohexyl)amino]-6-[4-[l-(3 1 4-difluorobenzyl)]piperidinylami 

trihydrochloride;2-[Trans-(4-aminocyclohexyl)arriino]-6-[4-[ 1 -(3-chloro-4- 
methylbenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride 



25 



108. A compound according to claim 92 wherein Z" is heterocycle. 

109. A compound according to claim 108 wherein Z" is 1 ,3-benzodioxolyl. 



1 10. A compound according to claim 109 which is 2-[trans-(4- * 
aminocyclohexyl)arruno]-6-[4-(l-(3,4-methylenedioxybenzyl))piperidiriylarm^^ 
30 cyclopentylpurine. 



111. A compound according to claim 108 wherein Z" is pyridinyl. 



10 
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112. A compound according to claim 111 which is 2-[trans-(4- - 
armnocycldhW)aimho]*[4^ 

cyclopentylpurine; or 2-[trans-(4-aminocycIohexyl)amino]-6-[4-(l -(4- 
pyridinylmethyl))piperidinylamino]-9-cyclopentylpurine. : 



113. 



A compound according to claim 108 wherein Z" is isoxazolyl. 



114. A compound according to claim 1 1 3 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(H3-^^^ 

cyclopentylpurine. 

115. A compound according to claim 108 wherein Z" is tetrahydrofurahyl. 

116. A compound according to claim 115 which is 2-[trans-(4- 

aminocycIohexyl) a niino]-6-t4-(l-(3-tetrahydrofuranyl)methy^ 
cyclopentylpurine. 



117. 



A compound according to claim 108 wherein Z" is pyrrolidinyl. 



118. A compound according to claim 117 which is 2-ftrans-(4- 
aniinocyclohexyl)aniino)-6-[4-(lK2Kl-pyiToli(Unyl)ethyl))p^ 
cyclopentylpurine or (R,S)-2-[trans-(4-aniinocyclohexyl)amino]-6-[4-(l-(2-(3-(l- 
methyl)pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurii 



nne. 



119. 



A compound according to claim 108 wherein Z" is piperidinyl. 



120. A compound according to claim 1 19 which is 2 : [trans-(4-' 
anunocyclohexyl)aniino]-6-[4-(l-(2Kl- P iperidm y l)ethyI)) P iperi^ 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-( l - 

piperidinyl) P ropyl))piperidiny]arnino]-9-cyclopentylpurine; or (R,S)-2-[trans-(4- 
a ™° c yclohexyl)an^ 
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121. A compound according to claim 108 wherein Z" is morphoiinyl. 

5 122. A compound according to claim 121 which is 2-[trans-(4-aminocyclohexyl)- 

amino]-6^4-(l-(2-(4-morpholinyl)ethyl))piperidinylamino]-9-cyclopentylpurine. 

123. A compound according to claim 108 wherein Z" is piperazinyl. 

10 124. A compound according to claim 123 which is 2-[trans-(4-aminocyclohexyl)- 

armno]-6-[4-( l-(2-( 1 -(4-methyO^ 

125. A compound according to claim 108 wherein Z" is benzimidazolinyl. 

15 126. A compound according to claim 125 which is 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(2-benzimidazolinyl)methyl)piperidinylamin 
cyclopentylpurine. 

127. A compound according to claim 108 wherein Z" is thiazolinyl. 

20 

128. A compound according to claim 127 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-t4-(l-(4-(2 : methyl)thiazolinyl)methyl)piperidinyla • t ( 
cyclopentylpurine. - 

25 129. A compound according to claim 108 wherein Z" is thiopheneyl. 

130. A compound according to claim 129 which is 2-[trans-(4- 
aminocyclohexyl)ammo]-6-[4-(l-(2-thto 

cyclopentylpurine. 

30 ' ■ 

13 1 . A compound according to claim 92 wherein Z" is cycloalkyL 
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1 32. A compound according to claim 13 1 which is 2-[trans-(4- 

[Trans r (4-aminocyclohexyl)armno]-6-[4-(l-cyclohexyl m ethyl)piperidinylarm n 
cyclopentylpurine trihydrochloride 



133. A compound according to claim 39 wherein Z is pyrrolidine. 

134. A compound according to claim 133 wherein Z is substituted with the group 

R •' 

I 

• — (<j>)n ! Z" 

wherein R6", n" and Z" are as defined in claim 39. 

135. A compound according to claim 134 wherein Z" phenyl. 

136. A compound according to claim 135 which is (R)-2-[trans-(4- 
aminocyclohexyl)amino]^ 

[trans<4-armnocyc^^ 

137. A compound according to claim l.wherein R is R2, R2 is 

• v 

— (^)n Z . 

R6 

wherein each R6 is independently hydrogen or C 3 -C 8 cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C 8 cycloalkyl; n is an integer 1-8; and Z is heterocycle, 

: wherein Z may be optionally substituted with 1 to 3 substituents. which may be 
the same or different, and which are selected from the group consisting of D, E, 
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p ii (O)b R . R" 

| 6 ♦ I 6 I 6 

(C)x-— S-R 6 " : .-. — (C)x— N-R 6 " 

R 6 " . • R 6 " 



R " R R " 

r I 

-(C)x"^OM' and — (C)n«— Z" 

I I 
R/ R 6 " 



10 wherein each D is independently selected from the group consisting of trifluoromethyl, 

trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein m" is 

15 an integer 0-8; n" is an integer 0-8; x" is an 

integer 1-8; and M 1 is selected from the group consisting of hydrogen, C r C 4 alkyl, 

. y . ■ f . 

20 .. • . — (QjT-OQ' and — (^n— Z". 

wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) ra ...-phenyl, wherein m'" is an integer 0-8; n'" is an integer 0- 
25 8; x"' is an integer 1-8; Q* is hydrogen or C r C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M'.and Z" may be optionally substituted with the groups D\ E' or - 



30 



I 6 

— (CJx^OQ" 



FY" 
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wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
Q cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
5 selected from the group consisting of Hal. OH. and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, , - 

10 and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

138. A compound according to claim 1, wherein R is R2.R2 is 

R6 
I 

15 (^)n Z 

R6 



20 



wherein each R6 is independently selected from the group consisting of hydrogen, C,-C, 
alkyl, and (CH 2 ) n .-phenyl, wherein n' is an integer 0-8; n is an integer 1-8; and Z is heterocycle, 

wherein Z is substituted with 1 to 3 substituents. which may be the same or different, 
and which are selected from the group consisting of 
p (O)b D , a « 

D, — (c )x --s-R 6 » — «px— N-R 6 « — ( i )x -.OM' and — (C)n*— Z" 
25 R e" ' R 6 " * R" R" 



'6 ' "6 



30 



wherein-each-D-i^ 

trifluoromethoxy, and C,-C 4 alkoxy; b is an integer 0-2; Z» is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from 
the group consisting of hydrogen, C 3 -C s cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ^..-phenyl, wherein 
m" is an integer 0-8; n» is an integer 0-8; x" is an integer 1-8; and NT is selected from the group 

consisting 
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of hydrogen, C,-C 4 alkyl, 



5 



Re'" 



i^-OQ' " and 



«pn— Z" 



wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein m*" is an integer 0-8; n ? " is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z" 1 is selected from the group 
10 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



wherein each R6 ,m is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m -.-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E' is independently 
20 selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 



— (CJx^OQ' 




15 



Rl is selected from the group consisting of cyclopentyl, and isopropyl, 



25 



and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

139. A compound according to claim 138 wherein Z is substituted with the group D. 
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140. A compound according to claim 139 wherein D is C ( -C 4 alkoxy. 

141. A compound according to claim 140 which is 2-[trans-(4- 
aniinocyclohexyl)an)i n o]-6-^^ 

5 dihydrochloride 



15 



142. A compound according to claim 1, wherein is R2, R2 



is 



r 

10 (<jj)n 2 

.. R6 



wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C,.-C 4 aJkyl, and (CH 2 ) n -phenyl; n is an integer 0-8; and Z is heterocycle, ' 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 

O '• (O)b rj » R " 

I 6 t I 6 I 6 

20 — (C)x—S-R 6 " — (C)x— N-R 6 » 

R 6 " ' • ' R 6 " ■ ' • 



R-" . R " 

I I 
— (C)x"— OM' and — (C)^ — Z" 

25 R e° R 6*' 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
* fluorome ^ 

of Hal, OH, and C.-Q alkyl; b is an integer 0-2; Z" is selected from the group consisting of 

phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
30 group consisting of hydrogen, e r C 8 cycloalkyl, G,-C 4 alkyl, and (CH 2 ),.-phenyl, wherein m" is 

an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 

consisting of hydrogen, C,-C 4 alkyl. 



10 



15 



25 
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— (cpx^-OQ 1 and — (<pn— T 
V. ^ ■ 

wherein each R6™ is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein ra'" is an integer 0-8; n"' is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"* is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

I 

— (C)x^OQ" 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m --phenyl, wherein m"" is an integer 0-8; x' m is an integer 
0-8; Q" is hydrogen or C r C 4 alky or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
20 selected from the group consisting of Hal, OH, and C,-C g alkyl; and 

Rl is cyclopentenyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 



143. A compound according to claim 1, wherein R is R2,R2 is Z, 
wherein Z is cycloalkyl, 



30 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, 
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Rs" ( i° )b R 6 " Fe" 

-(C)x^-S-R 6 \ . — (C)x«— N-R 6 

R e" . F> 6 " 



R B " R fi " 

I 6 ■ ' I 6 

-(C)x"— OM' and — (CJn* — Z" 

Rii □ M 

6 M 6 



10 



15 



wherein each D is independently selected from the group consisting of trifluorornethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloaikyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C g cycloaikyl, C.-Q alkyl, and (CH 2 ),,- P henyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

20 FV" Rs" 

. ■ " — ((j;)>r-OQ , and — {(jjjn'i— 2"' 
• • • • Rs'" - V 

wherein each R6~ is independently selected from the group consisting of hydrogen, C 3 - 
Q cycloaikyl, C,-C 4 alkyl, and (CH 2 ) ra .„-phenyl, wherein m*" is an integer 0-8; n'" is an integer 
25 0-8; x'" is an integer 1-8; Q' is hydrogen or C r C,alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloaikyl, and napthalene, 



wherein the groups M' and Z" may be optionally substituted with the groups D\ E' 



or 



30 



(^x^OQ" 

RIMI 
6 



It) 
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wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyi, C,-C 4 alkyl, and (CH ; ) m ...--phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl ; each D' is independently selected from the group 
5 consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C r Q alkyl; and 



and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. * 

144. A compound according to claim 143 wherein Z is substituted with the group E. 



146. A compound according to claim 145 which is tran-2-[trans-(4-aminocyclohexyl)- 
amino]-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine dihydrochloride or cis-2-[trans- 
(4-amin6cyclohexyl)amino]-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine 
20 dihydrochloride. 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 



10 



15 



145. A compound according to claim 144 wherein E is OH. 



147. A compound according to claim 143 wherein Z is substituted with the group 



25 



— (CJx"— OM' 




wherein R6 U , x'\ and M' are as defined in claim 143. 



148. A compound according to claim 147 wherein M' is hydrogen. 



10 
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149. A compound according to claim 148 which is (R,S)-2-[trans-(4- 

arninocyclohexyOaminoJ^tfl-hydroxymethyOcyclopentylammoJ-Q-cyclopentylpunne 
dihydrochloride. 



150. A compound according to claim 1, wherein R is R2.RS is 

R6 
I 

— (C)n Z 

R6 

wherein each R6 is independently hydrogen or C r C 8 cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C 8 cycloalkyi; n is an integer 1-8; and Z is cycloalkyl, 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the 
15 ordifferent,andwhichareselectedfromthegroupconsistingofD.E, 



R R " P)b R 6 " R 6 " 



same 



f ♦ 



2Q — (C)x«-S-R 6 » — (C)x— N-R 6 " 

R 5 " ■ R 6 » 



I* I' 

— (CJx^OM' and — (C)n^-Z" 

R " n " 

25 6 R 6 



tnfluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
30 phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C r C 8 cycloalkyl, C.-Q alkyl, and (CH 2 ) m „- P henyl, wherein m» is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
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— (^x^OQ' and 
Re" 

wherein each R6" 1 is independently selected from the 
group consisting of hydrogen, C r C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ...-phenyl, wherein m'" is an integer 0-8; 
n"' is an.integer 0-8; x'" is an integer 1-8; Q* is hydrogen 
or C,-C 4 alkyl; and Z m is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene. 



FT 
? 

— (C)n— Z" 
Re" 



wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

R 

I 

— (^x^OQ" 
R 6 "" 

wherein each R6"" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 
alkyl, and (CH 2 ) m -.-phenyl, wherein m"" is an integer 0-8; 
x ,m is an integer 0-8; Q" is hydrogen or C r C 4 alkyl or 
phenyl; each D 1 is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 
alkoxy; each E' is independently selected from the group 
consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyciopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
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151. A compound according to claim 1, wherein R is R2,R2 i 



is 



R6 
I 

■(^)n 
R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C,-Q 



alkyl, and (CH 2 )„.-phenyl, wherein n'is an integer 0-8; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
10 and which are selected from the group consisting of 



a « (O)b □ H P " 

1 6 \ r | 6 Re " Rfi " 

D, — (C)x— S-R 6 " — (C)x-N-R 6 " — (C)x--OM' and — (C)n*-Z' 
15 6 ' R s ' R 6 " R 6 " 

wherein each D is independently selected from the group consisting of trifluoromethyl, : 
trifluoromethoxy, and C,-C 4 alkoxy; b is an integer 0-2; Z» is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl. and naphthalene; each R6" is independently selected from 
the group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) ,,-phenyl, wherein 
20 m» is an integer 0-8; n".is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



Rb" R/' 

r r. 

— (^x^-OQ' and — (^)n'-2— z" 
»V • Re'" 



25 



wherein _ eachR6 ^^ 

C 8 cycloalkyl, C,-C 4 alkyl, and (CH^-phenyl; . wherein m"' is an integer 0-8; „- is an integer 
0-8; x- is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
30 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 
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— (C)x^OQ" 



5 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
10 consisting of trifluoromethyl, trifluoromethoxy, and C,-G 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 



Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



15 



152. A compound according to claim 151 wherein Z is substituted with the group 



20 




wherein R6\ x", 



and M r are as defined in claim 146. 



25 



153. A compound according to claim 152 wherein M' is hydrogen. 



154. A compound according to claim 153 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[4-(hydroxymethyl)cyclohexanemethylamino]-9-cyclopentylpurine dihydrochloride. 
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155. A compound according to claim 1 .wherein R is R2,R2 



is 



R6 

I 

(^)n z 

5 R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C g 
cycloalkyl, C,-C 4 alkyl, and (CH 2 )„- P henyl; n is an integer 0-8; and Z is cycloalkyl, ■ ' 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
10 or different, and which are selected from the group consisting of D, E, 

R 6 " : (°) b R." R B " 

| t | 6 I 6 

— (C)x^-S-R 6 " — (CJx-^-N-Rg" 



15 



0 



T 



R 6 " ■ R 6 



I 6 I 
— (CJx"— OM' and — (CJn*— Z" 



R 6 ° R 6 " 



wherein each D is independently selected from the group consisting of trifluoromethyl, ' 
trifluoromethoxy, and C r C 4 alkoxy; each E is independendy selected from the group consisting 
of Hal, OH, and C,-C g alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C.-Q alkyl, and (CH 2 ),,-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, : '" 

? r 

— (^)>T-OQ' and — (C)n'^-z"' 
Rb'" Fy. 
wherein each R6"' is independently selected from the group consisting of hydrogen, C r 
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C 8 cycloalkyl, C,-C 4 alkyi, and (CH 2 ) m ...-phenyl, wherein m ,M is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C r C 4 alkyi; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

5 wherein the groups M y and Z" may be optionally substituted with the groups D\ E* or 

R 6 U " 
I 

— (px^OQ" 

10 wherein each R6 m * is independently selected from the group consisting of hydrogen, C 3 - 

C 8 cycloalkyl, C,-C 4 alkyi, and (CH 2 ) m ....-phenyl, wherein m"" is an integer 1-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyi or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C t -C 4 alkoxy; each E* is independently 
selected from the group consisting of Hal, OH, and C r C 8 alkyi; and 

15 

Rl is cyclopentenyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

20 156. A compound according to claim 1, wherein R is R2 NH-, wherein 

R2 is C 9 -C 12 alkyi, which may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, , 

R" FT FL" 

i 6 \ • r | ■ 

25 — (C)x*-S-R 6 " — ^)x^-N-R6 M 



I 6 I 6 

(y)x^-OM' and — (C)n* — Z" 



30 r 6 « R 6 " 
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^ whsrein _ MchD ^ependentl^sdectedfrom^ 
•:rrifluoK,met66xy, andC r C 4 ^okyrttchEteTn^^y'x^fnm thc ^up consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen. C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m - P henyl, wherein m" is 
an integer 0-8: n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

ft"' FL" 

r ?. 

— ((j^r-OOZ and — -(<~) n "-^-2» 

Re'" . Rs" 

wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C 5 cycloalkyl, C,-C 4 alkyl, and (GH 2 ) m .„-phenyl, wherein m'" is an integer 0-8; tf - is an integer 
0-8; x- is an integer 1-8; Q* is hydrogen or C,-C 4 alkyl; and Z~ is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein the groups M' and Z" may be optionally substituted with the groups D', E' 



or 



R 6 " 



R 5 "» ':■ - 



wherein each R6"" is independently selected from the group consisting of hydrogen C 3 - 
Q cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m . phenyl, wherein m - is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl; each D' is independently selected from the group consisting 
of-trifluoromethyl^ 

the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyciopentyl, cyclopentenyl and .. 
isopropyl, 



5 
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and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

157. A compound according to claim 1 , wherein R is R2NH-,. wherein R2 is 

R6 

■ ■ ' I 

— (<px — OM 

R6 



wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
10 cycloalkyl, C t -C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; x is an integer 1-8; and 
M is selected from the group consisting of hydrogen, C r C 4 alkyl, 

. . T . ' ' F 

— (C)x 1 — OQ and — (<j>)n' — z 



15 



20 



25 



wherein each R6' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m . -phenyl, wherein m' is an integer 0-8; n' is an integer 0- 
8; x* is an integer 1-8; Q is hydrogen or C,-C 4 alkyl; and T is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and isopropyi, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

158. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 

R6 



(^)n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
30 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is naphthalene, 
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wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same or 
different, and which are selected from the group consisting of D, E, 



FL" (°) b R fi » R " . 

-^(C)x^— S-R 6 " — ((jJJx'^-N-Re" 



R 6 " .; .;. • Re- 



ne" R B " 

I |S 

— I^OM' and — (C)n B — Z" 



R 6 " R 6 " 



wherein each D is independently selected from the group consisting of trifiuoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-Q alkyl, and (CH 2 ) m ..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group V 
consisting of hydrogen, C,-C 4 alkyl, . . 



r r 

— (y)x w -OQ' and — (<jJ)n'-=^— z 1 " 
RV" Re" 

wherein each R6"' is independently selected from the group consisting of hydrogen, C,- 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m'" is an integer 0-8;jT' is an integer 
0-8; x-Ts an rnteg-eFlTg; Q' is hydrogen or C r C 4 alkyl; andZ'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 
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<?6"° 



r 

— (qx"-OQ" 



R 6 "» 



10 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independently selected from the group, 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH. and C,-C 8 alkyl; and 

R 1 is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. . ^ 

15 159. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is Z, 

wherein Z is phenyl, ' '• " 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected, from the group consisting of D, E, x. 



20 



r f )b r v 

(C)x"-S-R 6 " -(C)x-N-R 6 " 



25 



R" R 6" 

— (C)x^-OM' and — ((jJ)n 1 — Z" 
R 6 " R 6 



30 wherein eachD is independently selected from the group consisting of trifluoromethyl, 

trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; T is selected from the group consisting of 



5 



10 



15 



20 



......... » «i 
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phenyl, heterocycle, cycloalkyl, and naphthalene; eachR6" is independentlyselected frorn the 
-grbupcon?istingo7hWogen:C3"-C;cyclo^ 
an integer 0-8; n" is an integer 0,8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

— (<p>r-Oa and — ((^n 2 — Z"- 

wherein each R6'" is independently selected from the group consisting of hydrogen, --Cj- 
C 8 cycloalk y l,C r C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m"' is an integer 0-8; n"' is an integer ..i 
0-8; x- is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein the groups NT and Z" may be optionally substituted with the groups D\ E! 



or 



ft" 



—(C)x"*-OQ" 



ft" 



wherein each R6"" is independently selected from the group consisting of hydrogen, C r 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ....-phenyl, wherein m"" is an integer 0-8; x'~ is an integer 
0-8; Q" is hydrogen or C,-Q alkyl or phenyl; each D' is independently selected from the group " 
consisting of trifiuoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C g alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl 
25 and isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
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160. A compound according to claim 159 wherein Z is substituted with the group E. 

161. A compound according to claim 1 60 wherein E is Hal. 

162. A compound according to claim 161 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[2,6-dichlorophenylhydrazino]-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-(2-chlorophenylhydrazino)-9-cyclopentylpurine dihydrochloride; 2- 
[trans-(4-aminocyclohexyl)amino]-6-[-2-fluorophenylhydrazino]-9-cyclopentylpurine 
dihydrochloride; or ^2-[trans-(4-aminocyclohexyl)amino]-6-(2 > 4-dichlorophenylhydrazino)-9- 
cyclopentylpurine dihydrochloride 

163. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 



wherein each R6 is independently hydrogen or C 3 -C 8 cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C 8 cycloalkyl; n is an integer 1-8; and Z is phenyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, ^ 



R6 



(C)n— Z : 




R6 



R 6 " V 



(O)b 




(C)x— S™R 6 " 



R, 



— (C)x— N»R 6 
Re" 




R«" 



— (C)x^-OM* and 



— (C)n* — T 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
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trifluoromethoxy, and Q-Qalkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C g alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M* is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

Rr™ FL" 

r r 

— (fj:)x UL -Oa and —(^—Z" 

wherein each R6'" is independently selected from the group consisting of hydrogen, C 3 - 
Q cycloalkyl, C,-C 4 alkyl, and (CH^.-.-phenyl, wherein m"' is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

R .. . 
I 

— (^)x"^OQ" 

R n« .... .. . '. . . ■, ' " - > - ' 

6 " 

wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m -phenyl, wherein irf M is an integer 0-8; x w " is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each F" is independently 
selected from the group consisting of Hal; OH, ; Wd~CpC 8 "alIcy] rand . ; 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and - 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 



164. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 
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10 



15 



25 



R6 ' 
I 

-(^)n— Z 
R6 



5 wherein each R6 is independently selected from the group consisting of hydrogen, C,-C 4 

alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is phenyl, 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 



(O)b R 6 « R 6 " fv FV 

D , _ ( Jp )x *_ S _ R6 » — (C)x— N-R 6 " — (C)x-OM' and -(C)n— Z" 



l 6 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH t and C r C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independently selected from the 
20 group consisting of hydrogen, C r C 8 cycloalkyl, C,-C 4 alkyl v and (CH 2 ) m -pheny, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C r C 4 alkyl, 



fjV M f 
■(CJx^OQ* and —(CP—?' 



wherein each R6 1 " is independently selected from the group consisting of hydrogen, C 3 - 
30 C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x 1 " is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 
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wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

. R '"' 
I 

— (CJx^OQ" 

• T 

RUN 
6 

wherein each R6* M * is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl v C r C 4 alkyl, and (CH 2 ) m ....-phenyl, wherein nT" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

165. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 

R6 
I 

— (^)n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is phenyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 
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(0)b . R," R 6 " 



6 | 

(C)x— S-R 6 " — (C)x-N-R 



| 6 I 

— (Ox"— OM 1 and — (C)n 1 — Z" 
I I 
R 6 " Rs" 



10 ■ . ' 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of , 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected.from the 

15 group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH^-phenyl, wherein m" is^ 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

Q lit 

r I 

20 — (CJx-OQ" and -(<J)n'^-Z" 

wherein each R6'" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m .«-phenyl t wherein m*" is an integer 0-8; n ,w is an integer 
25 0-8; x"' is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z" is selected from the group : 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D v , E' or 

R R 

30 

( ? : 

R 



'6 



— (^x^OQ" 
R 6 "" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
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C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ....-phenyl, wherein m"" is an integer 0^8; x"" is an integer 
0-8; * ' : " ~ " 

Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy. and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 



Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

166. A compound according to claim 1 .wherein R is R2NH-, wherein R2 is Z 
. wherein Z is heterocycle, optionally substituted with 1 to 3 substituents, which 

may be the same or different, and which are selected from the group consisting 
of D, E, 



a » (O)b R n R" 

i 6 r i I 6 



(C)x*— S-R s " — (C)x^-N-R 6 " 
R 6 " . R 6 " 



| 6 ... I . 

-(C)x"— OM' and — (C)n« — Z" 

T I 

R 6 " R 6 " 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
—trifluoromethoxy, and G,-G 4 -alkoxy; each-E is independently selected from the group consisting 
of Hal; OH, and C j-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) ra ..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 
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— (C)r-OQ' and — flJJn 5 — Z" 

I Q III 



wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) m .«-phenyl, wherein m"' is an integer 0-8; n'" is an integer 0- 
8; x ,n is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and 27" is selected from the group 
10 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein the groups NT and Z" may be optionally substituted with the groups D\ E' or 

FL"" 

I 

15 — (C)x— OCT 

R 6 "" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) B -phenyl, wherein m ,w is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
20 consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C ,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

25 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
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167. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 

R6 

I 

(C)n- z. 

R6 

wherein each R6 is independently hydrogen or C 3 -C g cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C 8 cycloalkyl; n is an integer 1-8; and Z is heterocycle, 

wherein Z may be optionally substituted with 1 to 3 substituents* which may be the same 
or different, and which are selected from the group consisting of D, E, 



R 6 " ( i° )b fY ft" 



— (C)x"— S-R" —(C)x"~N~R e 



R 6 " . ' R 6 



R s " R 6 " 
I 8 I 

-(C)x^-OM' and — (C)n* — Z" 

R 6 ° Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C g alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) II1 ..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
-consisting of hydrogenrCpQ alkyl, """" ; ' "' 



— (^x^HDQ' and .— (^)n , ■!^-z•" 
Re'" ' . Re'" . 
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wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alky], and (CH 2 ) m ..-phenyl, wherein nr" is an integer 0-8; n'" is an integer 0- 
8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C s cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m --phenyl, wherein m"" is an integer 0-8; x m? is an integer 
15 0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 



5 



wherein the groups M' and Z" may be optionally substituted with the groups D\ & or 



10 




20 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical ly acceptable salts, optical isomers, and hydrates thereof. 



168. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 



25 



R6 



— «?>n Z 



R6 



30 



wherein each R6 is independently selected from the group consisting of hydrogen, C,~C 4 
alkyl, and (GH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is heterocycle, 
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wherein Z is substituted with I to 3 substi merits, which may be the same or different, 
and which are. selected from the group consisting of 



R 6 " P 
D, — (C)x--S-R 6 " 



-(^)x— N-R 6 " 



-(C)x^-OM' and — (C)rf — Z" 



R 6 " 



' wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) „.-pheny, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

FL™ FL'" 

r r 

— ((px^-OQ' and — (^)n— Z" 
fV Re'" 
wherein each R6'" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m'" is an integer 0-8; h'" is an integer 
0-8; 

x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

"wherein the groups M* and Z" may be optionally substituted with the groups D', E' or 

R '"' 
I 

— (CJx^OQ" 
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wherein each is independently selected from the group consisting of hydrogen, C 3 - 
C B cycloalkyl, C r C 4 alkyl, and (CH 2 ) m -..-phenyl, wherein m"" is an integer 0-8; -x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E* is independently 
5 selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

10 169. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 

R6 

• -f— 2 

R6 

•i 

15 wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 , 

cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ro -phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is heterocycle, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
20 or different, and which are selected from the group consisting of D, E, 



R" <°) b R ° R 8 " 

| 6 ♦ I 6 I 

— (c)x-— s-r 6 " — (C)x^-N-ry 
R 6 " R 6 " 

I I 

— (e)x-— OM' and — (C)n 2 — Z" 
R 6 » R 6 " 

30 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
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of Hal, Oil, and C r C 8 alkyl; b is an integer 0-2; i Z , : ; is^selected from the. group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ,.-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integenlr8; and M' is selected from the group ; - 
consisting of hydrogen, C-C 4 alkyl, v ; > : .; - \ < . ■ * - . \. ... , , v ; . 

: 1 fjvv ; f ; 

— (QtfMXJ and — (^)n— Z" 
^ V 

wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ...-phenyl; t wherein^m , " is an integer 0-8; n'" is an integer 
6-8; x f " is an integer 1-8; Q' is hydrogen or C r Q alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D'; E' or . 

R 

— (CJx^OQ" 
R 6 «" 

wherein each R6"" is independently selected from the^group consisting of hydrogen, C 3 - 

"■'■** 

cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ....-phenyl, wherein m"" is an integer 0-8; x ,w is an integerO- 
8; Q" is hydrogen or,C r .C 4 alky or ghenyl; each D,! is independently .selected from; the group 
consisting of trifluoromethyl, A triflu each E\ is independently , 

selected from the group consisting of Hal, OH, and C,-G 8 alkyl; and , f . - _ * ^ v ? , . 

Rl is cyclopentenyl, 
and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 



9l <» 
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170. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is Z, 
wherein Z is cycloalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
5 or different, and which are selected from the group consisting of D, E, 

H- < 4 °> b V W 



10 



25 



-<C)x— S-R 6 ' — (C)x— N-R 6 W 



y i € 

— (^)x°— OM 1 and — (C)n< — Z" 
R 6 - R 6 M 

wherein each D is independently selected from the group consisting of trifiuoromethyl, 
15 trifluoromethoxy^ and C r C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -t! 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ra ..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M* is selected from the group 
20 consisting of hydrogen, C r C 4 alkyl, 



(C)x--Oa and — ppri=— Z" 

• m n 



wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m -phenyl, wherein m'" is an integer 0-8; n"' is an integer 
0-8; x'" is an integer 1-8; Q 1 is hydrogen or C,-C 4 alkyl; and 27" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



30 



wherein the groups NT and Z" may be optionally substituted with the groups D\ E* or 
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ft" 



15 



20 



— (C)x^OQ M 



^6 



5 wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 

C s cycloalkyl, C ,-C 4 alkyl, and (CH 2 ) ro .. --phenyl, wherein m M " is an integer 0-8; x ,w is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C, -Q alkoxy; each E* is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 
10 Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 

isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 



171. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 



R6 



(^)n z 

R6 



wherein each R6 is independently hydrogen or C 3 -C 8 cycloalkyl, with the proviso that at 
least one of R6 is C r Q cycloalkyl; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
25 or different, and which are selected from the group consisting of D, E, 



30 
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'6 




— (^)x^OM' and — (C)n 11 — Z' 
R 6 " R 6 " . 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH t and C r C g alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m »-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1 -8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



Q cycloalkyl, C r C 4 alkyl, and (CH 2 ) ra .-phenyl, wherein m'" is an integer 0-8; n'" is an integer 



wherein the groups NT and Z" may be optionally substituted with the groups D\ E' or 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 -C g 




0-8; x'" is an integer 1-8; Q\is hydrogen or C r C 4 alkyl; and Z'V is selected from' the group.-,. , 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, * : . . ' ; . 
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„ cycloalkyl .J^rQ^ 

8; Q" is hydrogen or C r C alky or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

5 Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 

isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 



10 



172. A compound according to claim 1 .wherein R is R2NH-, wherein R2 is 

R6 

1 

(< 



«j» n - -Z 

wherein each R6 is independently selected from the group consisting of hydrogen, C r C 4 
15 alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 



20 p« (O)b Rr" r> fV 



D, — (C)x*-S-R 6 " — (C)x^ N-R," — (C) x — OM l and — ((j))n^— Z" 
R 6 « • Re" , \ R 6 " R e B 



25 wherein each D is independently selected from the group consisting of trifluoromethyl, ; 

trifluoromethoxy , and C ] -C A alkoxy; each E is independently selected from t he group consisting 

of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; Z"is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m »-pheny, wherein m" is 

30 an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C r C 4 alkyl, 
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— or-OCy and —((jfa—r 

wherein each R6'" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, G r C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m*" is an integer 0-8; n'" is an integer 
0-8; x*" is an integer i-8; Q' is hydrogen or C,-C 4 alkyl; and Z" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups DYE' or 

R " n 

I 

— (^x^OQ" - . ^ . v , : . t ? . - : 
.Re" 

wherein each R6 m * is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m —phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C^Q alkoxy; each E f is independently . 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

173. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is cycloalkyl.optionally substituted with 1 to 3 substituents independently selected from the 



R6 
I- 

R6 



10 



WO 99/43675 PCT/US99/03450 

282 ; 

group consisting of DJE \ t 



wherein Z may be optionally substituted with 1. to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 



ii 



R .. (O)b R" R 6 

.,■ r i • i i 

— (C)x— S-R 6 " '. — («jJ)x— N~R 6 " 
R " R 6 " 

I 6 I 

-(C)n^— Z" 



— (C))f— OM' and — (<j!) 

Re" R e" ,. , • 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifiuoromethoxy, and C r C 4 alkoxy; each E is independently selected from the group consisting 
15 of Hal-, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected fromthe group consisting of 
phenyl, . , .... . . .\ 

heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the group; : 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and ^ (CH 2 ) m «-phenyl,, wherein m" is an. 
20 integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting ^.hydrogen, ; C^ . . .. \ - : . .■ : ■ 

Rg'" -ft" 

r 1 

/ — (C)x— OQ' and — ((^)n— Z" 

™ therein each R6 V " "is independently selected fronTthe group consfsWgof fiydjrogenrC 3 -~ 

C 8 cycloalkyl, C,-C 4 alkyl, and (CHj^-piienyU^ is an integer 0-8; n*" is an integer 

0-8; x M ' is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z'" is selected from the group 
30 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 
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wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



5 



(CJx^OQ 




wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m . ..-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
10 selected from the group consisting of Hal, OH, and C r C 5 alkyl; and 

Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

' • - - v 

174. A compound according to claim 1 , wherein R is R3R4N-R5- wherein 
15 ;: 
R3 and R4 are selected from the group consisting of hydrogen, C t -C 4 alkyl and (CH 2 ) n - 
phenyl, wherein n is an integer 0-8, with the proviso that R3 and R4 not both be hydrogen; 



and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

175. A compound according to claim 174 which is 2-[trans-(4-aminocyclohexyl)- 
25 amino]-6-[(2-N,N-diethylamino)ethylamino]-9-cyclopentylpurine trihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[(3-N t N-diethylamino)propylamino]-9-cyclopentylpurine 



1 R5 is C r C 8 alkylene; and 



20 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and isopropyl, 



trihydrochloride; or ]2-[trans-(4-aminocyclohexyl)amino]-6-[2-(phenylamino)ethylamino]-9- 
cyclopentylpurine trihydrochloride. 



30 



176. A method of treating a hyperproliferative disorder in a patient by administration 
of a compound according to claim 1. 
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_ 177^ The method ^according to claim 176, wherein the hyperproliferative disorder is a^ 

neoplastic disease state. 

178. The method according to claim 177, wherein the neoplastic disease. state is 

5 selected from leukemia, carcinoma, adenocarcinoma, sarcoma, melanoma or a mixed type of 
neoplasm. 

179. The method according to 178, wherein the leukemia is selected from acute \ 
lympholastic leukemia, chronic leukemia, acute myeloblasts leukemia and chronic mylocytic 

10 leukemia. 

180. The method according to 178, wherein the carcinoma is selected from those of 
the cervis, breast, prostate, esophagus, stomach, small intestines, colon, ovary and lungs. 

15 181. The method according to 178, wherein the adenocarcinoma is selected from 

those of the cervis, breast, prostate, esophagus, stomach, small intestines, colon, q vary and 
lungs. 

182. The method according to 178, wherein the sarcoma is selected from oesteroma, 
20 osteosarcoma, lipoma, lipsarcoma, hemangiomas and hemangipsarcoma. 

183. The method according to 178, wherein the melanoma is selected from 
amelanotic melanoma and melanotic melanoma. 

25 184. The method according to 178, wherein the mixed type of neoplasm is selected 

from carcinosarcoma, lymphoid tissue type, folicullar reticulum, cell sarcoma and Hodgkins 



Disease. 



1 85. The method according to claim 176, wherein the hyperproliferative disorder is a 
30 neoplastic disease state. 



186. 



A method of preventing apoptosis in neuronal cells. 
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187. The method according to claim 186, wherein the apoptosis is induced by 
antineoplastic agents. 

188. The method according to claim 186, wherein the apoptosis is induced by 
5 cerebrovascular disease. 

1 89. The method according to claim 1 86, wherein the apoptosis is induced by stroke 
or infarction, 

10 190. A method of protecting method of protecting neuronal cells from apoptosis 

comprising administering a compound according to claim 1 . 

191. A method of protecting neuronal cells from damage induced by antineoplastic 
agents, comprising administering a compound according to claim 1, - A . 

15 ' ^ : \ 

191 A composition comprising an assayable amount of a compound of claim 1 in 
admixture or otherwise in association with an inert carrier. ^^^J^ ^ 1 3 ^ 5 

193. A pharmaceutical composition comprising an effective'ed^ 

20 of a compound of claim 1 in admixture or otherwise in association with one or more 
pharmaceutical^ acceptable carriers or excipients. 

194. The compound according to claim I, wherein Z is a heterocycle substituted with - 

25 ......... . . . ... . - > 

... 195. The compoud according to claim 194, wherein wherem, ;Z"^,napht^^^^ 

196. The compound according to claim 195. wherein wherein n" is 1. , 

30 197. The compound according to claim 194, wjerein the compound is; 2-[Trans-(4- 

trihydircWoride;2-[TransK4-aminocyclohexyl)anu 1 -( 1 -naphthyl)methyi]- 

piperidinylamino]-9-cyclopentylpurinetrihydrochloride. 
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